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ABSTRACT

Children’s voices remain underrepresented in many domains, even regarding
schoolyards. Existing research highlights the importance of green schoolyards

and indicates the role of gender dynamics frequently prevalent in schoolyards,

with boys dominating the space (van den Bogerd & Maas, 2024; Pawlowski et al.,
2019). However, prior studies tend to observe children, whereas this thesis explores
children’s perceptions concerning quality and safety in their schoolyards, by asking
them to create a fuzzy cognitive map of their key elements. Thirty-five children,
attending either a school with an enclosed, green schoolyard or an open, concrete
schoolyard were interviewed. They were between 8 and 13 years old and 62% were
girls. The results suggest that children prefer elements from their schoolyard,
recognise the importance of social factors and the presence of (known and unknown)
adults. These perceptions also differed between boys and girls, supporting earlier
research that these groups prefer different activities, but that this can be mitigated
in green schoolyards (Reimers et al., 2018, Nicksic et al., 2018). Openness was found
to be an important factor, with children from the enclosed school preferring more
openness and children from the open schoolyard favouring additional fencing, due to
safety concerns. The implications of this thesis extend beyond individual playground
equipment, advocating for a multi-scalar approach that incorporates the schoolyard,
the school and the neighbourhood, to do justice to children’s experiences. The
scenarios modelled highlight that adjusting schoolyard design is a complex task, due
to the interconnectedness of each element.

Keywords: green schoolyards, gender dynamics, fuzzy cognitive mapping, open
schoolyards
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1. INTRODUCTION

Children are sometimes called the ‘canaries in the mines’ (Malone, 2006, p. 29), an
‘indicator species’ for the rest of humanity (attributed to Enrique Pefialosa, in Gill,
2021, p. 7). But children deserve a healthy environment not merely for the well-being
of adults, but for their own health and happiness. Children’s right to development,
play and more are protected in the UN Convention on the Rights of the Child (United
Nations, 1989, art. 2). Protecting these rights requires a thorough consideration of
the built environment in addition to the social fabrics.

Schoolyards, much like other play spaces, are one such environment that necessitates
further consideration. While these spaces might not seem of significant importance,
schoolyards are a crucial part of the school, itself one of the main four environments
of a child’s socialisation (De Backer, 2017). Being a space that allows for more

social interaction and physical activity than the rest of the school, it should not be
neglected. This is especially important when considering that the mental health of
Dutch children has declined since the Covid-19 pandemic, particularly amongst
girls (de Lange & Braakhekke, 2023). While the declining mental health is likely a
result of a complex interplay of factors, the school environment could play a crucial
role. In one UNICEF report, children who felt a higher sense of belonging at school,
were found to have a higher life satisfaction rate (Gromada et al., 2020). The school
environment goes beyond the classroom, with the schoolyard being an important
social and physical space for pupils. This requires carefully considered design and
use of the schoolyard.

Schoolyards are thus an important space, but they have frequently been neglected
or have fallen victim to concerns from adults. While it is entirely natural for parents
to be concerned for the well-being of their child, hyper-protective discourse has
potentially become too dominant in countries like the Netherlands (Jack, 2010).
This discourse and the increasingly ‘safe’ designs of play spaces play one role in
schoolyards becoming less attractive to children.

Creating more attractive schoolyards could make a positive contribution to the daily
lives of many children, but this needs to be done carefully. Despite a shift towards
increased participation of children, much of the power remains with the adults, even
when designing children’s spaces (Gill, 2021). To design an inviting play space, the
children themselves need to be included. This thesis aims to voice the opinions of
children, with a focus on green elements and the openness of the schoolyard. These
elements were highlighted due to growing interest amongst professionals, both

in research and policy domains (Gill, 2021). The understanding of how children

themselves feel about these elements is notably underdeveloped. While only thirty-
five children were interviewed, this nonetheless represents an important step
towards their further inclusion.

The research questions are as follows:

e How do children perceive the design of their schoolyards?
«  What is the design of these schoolyards?

« How are these perceptions gendered?

«  Does the openness of a schoolyard impact the children’s perceptions?

This thesis aims to answer these questions using fuzzy cognitive mapping as a
methodology. Thirty-five children were interviewed, from two different schools
in Rotterdam. The schools have contrasting designs, with one being green and
physically enclosed, with the other being predominantly concrete and physically
open.

The thesis is structured in the following manner: Chapter 2 explores the existing
literature and provides the theoretical framework that allows for the interpreting

of the collected data. Chapter 3 includes a more detailed description of the two
schoolyards, as well as the surrounding neighbourhoods and the city of Rotterdam.
This is followed by the research design and the methodology, described in Chapter
4. The results are presented following a comparison between the two schools and

a comparison between boys and girls, in Chapter 5. Chapter 6 reflects on these
results in relation to the literature explored in the second chapter. Finally, Chapter 7
concludes this thesis by answering the research questions and a brief reflection. The
chapters are split up according to three scales, namely the schoolyard, the school and
the neighbourhood, as depicted in Figure 1. This multi-scalar approach allows for a
more complete understanding of children’s perceptions, allowing for more accurate
research and recommendations.

Figure 1
Abstract depiction of the multi-scalar approach adopted in this thesis.

4

Neighbourhood School Schoolyard School Neighbourhood

15



16

2. STATE OF THE ART

17



2. STATE OF THE ART

To successfully explore children’s perceptions of their schoolyard, the existing
literature needs to be reviewed. Such a review aids in discerning key elements and
potential directions for the research. This chapter begins by clarifying the definition
and importance of outdoor play, as well as examining the current decline of outdoor
play. The following section is then split into two parts: the first contextualises
outdoor play, and the second conceptualises the research context for this thesis.
The first section explores the context of outdoor play using a multiscalar approach,
focusing on: the schoolyard, the school and the neighbourhood. The conceptual
section introduces the theoretical framework through which the research questions
are interpreted.

2.1 Clarifying outdoor play

Definition of outdoor play

For many people, the concept of outdoor play evokes immediate associations.
However, these associations can differ strongly; hence, clarification of the definition
is needed here. Although any type of play taking place outdoors could be considered
outdoor play, the focus here is more specific. It is defined here as an ‘unstructured
physical activity that occurs outdoors in the child’s free time’ (Veitch et al., 2006, p.
383). This definition was chosen as it comprises both the physical activity element
and the unstructured nature of play. Using a definition that encompasses both
elements is key to ensuring the benefits elaborated on below. Regarding the child’s
free time, it is chosen here to include breaks during the school day, as the focus of
this thesis is on schoolyards.

Benefits

This type of play has significant benefits, often crucial to a child’s healthy
development. The benefits are explored in further detail according to the following
categories: physical, mental, and social.

Outdoor play is often associated with physical activity, such as running or football,
with the associated physical benefits. In a position statement published by a group
of stakeholders in the field (Tremblay et al., 2015), the benefits mentioned include

improved blood pressure, a lower risk of chronic diseases, and enhanced motor skills.

Many other studies have found similar benefits, although the details and extent of

these benefits vary per study (e.g., McCurdy et al., 2010; Tandon et al., 2012; Godbey
et al., 2009). While Wijtzes et al. (2014) found that participation in structured sports
activities may have a larger impact on a child’s physical well-being than unstructured

18

outdoor play, unstructured outdoor play has numerous other benefits that may not
be as prominent in structured sports. Unstructured play means the child has more
agency, thus encouraging their independence and creativity (Barreiro & Howard,
2017).

Furthermore, these structured activities are often not accessible to children in low-
income families. Such a lack of accessibility is especially concerning as children
living in deprived areas are most likely to be dangerously overweight (Gill, 2021).
In contrast, public play spaces do not have the same economic barriers as organised
sports. While being in public space does not guarantee that children interact with
children from different socio-economic backgrounds, it is much more likely to
happen than in a private space. Therefore, focusing on outdoor play as an arena to
improve public health remains important (Gray et al., 2015).

The physical benefits of outdoor play are even more extensive when children

are given the opportunity to partake in risky play (Brussoni et al., 2015). Risky

play is defined here as ‘thrilling and exciting forms of play that involve a risk of
physical injury’ (Sandseter & Kennair, 2011, p. 258). It can involve heights, speed,
harmful tools, dangerous elements, rough play or a situation where one can get

lost (Sandseter, 2007). Whereas a more protective discourse was long dominant in
many Western countries (Jack, 2010), there is a growing call amongst professionals
to reintroduce a certain level of risk (Bundy et al., 2009). As risk is a fundamental
part of life, it is key for children to understand it, learn their boundaries and find
coping mechanisms (Brussoni et al., 2012). The playground can be an early learning
place for them, with consciously designed risky environments encouraging children
to assess the level of risk they feel comfortable with and act accordingly (Bourke &
Sargisson, 2014). However, this gradual acceptance of risk amongst professionals
has not yet been adopted by broader society, with risk remaining a predominantly
negative factor in popular discourse (Bundy et al., 2009). Moreover, concerns
regarding risky play differ between countries (Sandseter et al., 2020), with parents in
the Netherlands being quite risk-averse (Visser et al., 2024).

Risky play can also encourage children to partake in more outdoor play. Many
children tend to use their environment in a riskier way than intended and find

it more interesting to do so (Brussoni et al., 2012; Sandseter, 2009). By actively
designing an environment that allows for some level of risky play, potentially
harmful situations can be more limited than in traditional playgrounds (Bourke
& Sargisson, 2014). ‘Keeping children safe involves letting them take and manage
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risks’, which requires a careful consideration of schoolyard design (Brussoni et al.,
2012, p. 3140). Designing an environment suitable for risky outdoor play could be
done through a risk-benefit assessment, which is growing in popularity in the United
Kingdom (Gill, 2021). This type of environment could thus attract more children
and play a more significant role in their development. A significant body of literature
has shown that children enjoy engaging in risky play, making it more likely for them
to continue playing outdoors (Gray, 2020; Brussoni et al., 2012). Furthermore,
children are likely to improve their risk-assessment strategies when they can engage
in risky play, with school environments being a suitable place to offer these learning
opportunities (Lavrysen et al., 2017).

Although playing outdoors can involve a child playing alone, it is common for the child
to encounter peers or actively meet their friends to play together. These encounters

are a key part of the importance of outdoor play and provide opportunities for children
from different backgrounds to interact (Yogman et al., 2018). Karsten and van Vliet
argue that ‘outdoor play is essentially social play’ (2006). This socialisation can
contribute positively to their emotional well-being (Merewether, 2015; Sturges et al.,
2023; Yogman et al., 2018) and sense of belonging (Rogers, 2012). Public space is
considered one of the four environments of socialisation, along with the home, school
and free time. It has long been a key place for children to be socialised (Rogers, 2012).
Besides the ease of access, public spaces allow children and older youth to have a space
of their own, outside of school and home environments (De Backer, 2017). It is thus
crucial not only in providing a physical space, but also in providing opportunity and
allowing children to socialise according to their own preferences. Spending time in
public space can also strengthen a child’s connection to their neighbourhood and their
sense of place (De Backer, 2017).

Moreover, research has found that the mental health of children benefits from outdoor
play. Their self-reported mental well-being improves if they play outside more, as
compared to an equal amount of screen time (Janssen, 2016). Additionally, there

is evidence that outdoor play can increase skills such as self-regulation and conflict
resolution (Tremblay et al., 2015). Engemann and colleagues (2019) found a strong
positive association between green spaces and improved mental health, including
those near schoolyards. While it is not possible to achieve a complete picture of
outdoor play and its benefits, it is evident that outdoor play is crucial for children’s
healthy development, including physical, mental and social well-being. Overall, these
positive effects could also interact; for example, more social interaction could explain
some of the improvements in mental health.

Current situation

A worrying decline in the time that children spend playing outdoors has been
observed (Tremblay et al., 2022). Although this might be a more prominent
phenomenon in highly urbanised countries (Hart, 2002; ARUP, 2017), a global
trend of this decline can be discerned (Singer et al., 2009; Shaw et al., 2015). The
underlying causes of this decline in outdoor play are highly context-dependent and
complex. Below are some recent developments that may be potential factors in this
decline.

Parents often act as gatekeepers, influencing their children’s mobility and activities
(Frank & Van Loon, 2011). They can do this by setting rules, by modelling behaviour
through their own choices and how they voice their opinions. If the parental attitudes
change, they might set different rules or change their own behaviour, which could
carry on to the children’s behaviour. Several studies have shown that parents are
increasingly concerned about their children’s well-being, which likely impacts their
children’s mobility (Cox et al., 2024; Brussoni et al., 2018; Little, 2013). These
concerns are extensive, but two dominant strands of concern can be identified in the
existing literature.

The first of these worries concerns social safety issues, with parents warning their
children about ‘stranger danger’ (Brussoni et al., 2012). While these fears, especially
those of abduction, are usually not supported by the corresponding statistics, parents
nonetheless limit their children’s mobility as a result of this fear, thus reducing a
child’s opportunity to play outdoors (Gill, 2021). Another major parental concern

is related to traffic, one of the leading causes of death for children around the world
(Gill, 2021). Although more prevalent in low- and middle-income countries, the issue
is also relevant in high-income countries, such as the Netherlands (SWOV, 2019). It
is not just the risk of car accidents that poses a threat to children’s well-being, but
also the associated air pollution. While pollution is not recognised as a threat to the
same degree, it still poses significant dangers to a child’s health (Gill, 2021).

Parents thus have numerous reasons why their children are safer indoors, where
they can be supervised and protected. Furthermore, Larson et al. (2019) found

that increased screen time might be a key factor in the decline of outdoor playtime.
Spending a significant amount of time behind a screen is associated with substantial
adverse effects on both physical and mental health (Hinkley et al., 2018; Janssen,
2016). This increased screen time is often modelled by the parents, part of a larger
lifestyle shift away from outdoor entertainment (Lee et al., 2021).
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Often overlooked, however, is the decreased attractiveness of playgrounds as a
potential explanation. For playgrounds to be an interesting alternative to phones
and computers, they must be designed with children in mind. Instead, the dominant
protective discourse (Jack, 2010) has led to playgrounds that do not interest
children for extended periods (Zamani, 2016). These playgrounds no longer present
an inviting alternative to children, with the risk and thus excitement having been
designed out.

The decline in outdoor play is not geographically neutral, with the factors described
above and others being heavily context dependent. Having a clear image of the

state of play on a global scale is complicated, with a range of challenges, including
definitional issues, varying priorities, and different urban fabrics. In many situations,
it is not possible for playgrounds to be a priority (Pascoe, 2017). Even when some
resources are available for play spaces, they will vary significantly depending on the
context. Because of this diversity, statistics for the Netherlands will be provided here,
in line with the scope of this research.

In the Netherlands, 32% of children aged 6 to 12 years old were found to rarely or
never play outside, an increase from 20% in 2022 (Jantje Beton, 2024). On average,
they also spend less time playing outside than two years ago, and fewer children are
allowed to play outside without adult supervision. Nonetheless, most of the children
surveyed still enjoyed playing outside, and their parents understood the importance
of it for their children’s development. The parents discussed several concerns, largely
similar to those found internationally, including digital entertainment, a lack of play
spaces and playmates, and concerns about physical and social safety. One that might
be more context-specific was the weather-related concerns, brought up by more than
half of the surveyed parents.

2.2 Contextualising outdoor play

As previously explained, this thesis is structured along the scales of the schoolyard,
the school and the neighbourhood.

The schoolyard

Much of the research on children’s play spaces concerns playgrounds, rather than
schoolyards. Literature from both types of play spaces will be explored here to
achieve a comprehensive notion of the existing research. First, the wider concept of
play space will be introduced, followed by an examination of schoolyards and a closer
look at green schoolyards. This is complemented by a section on gender dynamics
within play spaces.

Woolley and Lowe write that play space is a ‘transferable and loose notion that can
be applied to any environment in which a child chooses to play’ (2013, p. 54). The
focus here is on formal play spaces, defined by them as ‘outdoor environments that
have been specifically designed and designated as a place in which children can

play’ (Woolley & Lowe, 2013, p. 54). A typical example of a formal play space is a
playground with fixed equipment made of synthetic materials in bright colours.
However, these playgrounds can look entirely different, although they usually consist
of fixed equipment.

It should be noted that both formal and informal play spaces have a role in a child-
friendly city, with each having its own set of benefits and challenges. Formal play
spaces, specifically playgrounds, are a recent phenomenon. These spaces were meant
to address two issues: increasing traffic and the dangers of street life. Children were
removed from the street to distance them from these issues (Gill, 2021). While this

is no longer the only motivation behind play spaces, their origins likely still influence
the design to this day. Furthermore, Pascoe argues that playgrounds are not neutral
spaces, but that they ‘reflect prevailing cultural concepts’ (p. 10, 2017). It is necessary
to consider both the history and the wider cultural context when researching play
spaces.

The play spaces discussed here belong to a particular subcategory: schoolyards.
Although this might seem minor, it can be a different world for children and make

a world of difference for them. Reimers and colleagues (2018) emphasise that a

child is likely to behave differently on a school ground than in a public park or
playground. This difference in behaviours is partially due to the mandatory nature of
the schoolyard but is also related to the different contexts. Children might consider
it more of a private playground, with teachers providing access to the pupils but not
to anyone else (Karsten, 2003), which increases the feeling of safety. Many studies
explore behaviour on school grounds, providing a significant body of knowledge that
will be delved into here.

Schoolyards are not monoliths, reflecting their cultural and social context, as well
as the planning doctrine. This large diversity in schoolyard design is not limited
to the available affordances but extends to their openness to the public. Some are
much more similar to public playgrounds in their degree of access, having no or
limited fences, while others are entirely closed off. Other schoolyards choose to
be open to the public after school hours, or until sunset, while the yard is closed
off during school hours. In Rotterdam, schools are encouraged to make their
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schoolyards publicly accessible outside school hours, making it a more public
space. This increased accessibility allows them to function as playgrounds for the
wider neighbourhood (Gill, 2021). Schoolyards that receive municipal funding
are encouraged to open their schoolyards and interact with neighbours, creating
a ‘green living room’ (Groen-blauwe Schoolpleinen, n.d.). This shift towards open
schoolyards is not limited to Rotterdam but is also gaining popularity in other
contexts (Bates et al., 2018; Sekulova & Ruiz Mallén, 2023). As this increased
openness is a recent phenomenon, it presents an interesting avenue for further
research. This is reflected upon further in the section on the neighbourhood scale.

The school a child attends usually plays a significant role in their life, as it is one of
the places they visit most often. Although not all pupils in the Netherlands live near
their school, the majority do, with the government aiming to have a public school
within a ten-kilometre radius of every child (Onderwijsraad, 2019). Even those who
live further away attend school daily, thus interacting daily with the schoolyard, its
surroundings and the route from home. Moreover, enhancing a neighbourhood’s
infrastructure and facilities can benefit children from low-income families
significantly. Such changes can encourage physical activity near the home, either

as active transport or outdoor play, which are low-cost endeavours (Nicksic et al.,
2018). Furthermore, children spend a significant part of their days at school, making
it a key area in their development. This development entails more than just academic
progress; it includes social and physical growth (Zhang et al., 2022).

Natural play spaces

The term natural (also referred to as green) schoolyard is rather broad, capturing
a wide diversity of schoolyard designs. For instance, a natural schoolyard can
focus mainly on water elements or prioritise a variety of green spaces. Most
combine various factors, including water, sand, and greenery (Stevenson et al.,
2020). Planting a tree in a predominantly concrete schoolyard is insufficient; a
natural schoolyard not only requires a wider variety of elements but also a larger
understanding of children’s development. A green schoolyard should provide an
environment where children can interact with nature, reduce their stress and be
protected from climate stress (van den Bogerd & Maas, 2024).

While the distinction, described above, between schoolyard and public playground
should be made here, the existing research is still limited, so studies concerning

either are referenced here. Naturally, this type of play space is far from new and, in
a way, a return to previous iterations of play spaces. More natural play spaces have

mainly been replaced by ‘safer’ and easier-to-maintain playgrounds made of plastic
or metal, with most of the risky possibilities removed by design.

Both the interest in these natural play spaces and the number of such spaces
constructed have increased. Prior studies have attributed a range of benefits to

this type of space, which are different or more substantial than those in traditional
playgrounds. These spaces provide more and different opportunities to play, as they
are more open-ended than the mono-functional metal play structures (Fjortoft,
2004). Open-ended play can be encouraged by having loose natural materials, where
no clear goal has been assigned and children can be more creative in their play.
Children seem to improve their motor skills and coordination (Fjertoft, 2004). A
concern about this type of play space is the additional effort required from parents or
teachers, such as providing supervision or washing dirty clothes (Van Dijk-Wesselius
et al., 2021).

Surprisingly, these natural play spaces encourage more gender-mixed play and

more behaviour outside of the gender-stereotyped ones (Karsten, 2003). Many
researchers have found a difference between the activity levels of boys and girls on
more traditional playgrounds, with boys being more physically active on the school
grounds (Blatchford et al., 2003; O’Connor, 2017; Gill, 2021), potentially due to the
availability of many non-gendered activities. Less gendered activities are games such
as tag and hide-and-seek, which are more easily facilitated in natural play areas. The
prevalence of those activities could be an underlying reason why boys are more likely
to have female playmates in such environments (Karsten, 2003; Anggard, 2011).
Additionally, some girls associate traditional playgrounds with a formal competition,

and they feel less welcome when they do not want to participate (Nicksic et al., 2018).

Thus, changing a playground could increase the number of children who play outside
by expanding the scope of play and reducing existing differences in participation.

Natural schoolyards face a variety of critiques, including the dangers and extra effort
required. However, a growing body of professionals is recognising that children’s
needs deserve to be prioritised above adults’ convenience, whether in reintroducing
sand pits or increasing the number of community gardens (Hart, 2002; Lee et al.,
2021). Moreover, traditional playgrounds do little to mitigate the effects of climate
change, such as the lack of permeable ground and high levels of concrete. These
spaces are no longer comfortable to play in during summers; green schoolyards with
more trees, shade and water could be a way to counter some of this (Raney et al.,
2023).
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Gender

As briefly mentioned in the section on green schoolyards, gender dynamics play a
role on the playground and in the schoolyard. While feminist urbanism is explored
further in the conceptual section, it is necessary to understand that girls face a range
of more specific issues in the built environment and the city as a whole, and on
playgrounds and schoolyards. Moreover, the gender norms associated with these
play spaces also impact boys negatively. The marginalisation of girls and certain boys
is often spatialised, with these children being pushed to the edges of the playgrounds
(Paechter & Clarke, 2007; Karsten, 2003; Pawlowski et al., 2019). Besides being
more likely to dominate the play spaces, boys are frequently given more freedom and
independent mobility at a younger age (Prezza et al., 2001). The same study found
that the children with higher independent mobility were the children with more
social interaction, crucial for their development. Girls have also been found to prefer
more spacious schoolyards (Snow et al., 2019).

The gender dynamics within the schoolyard extend beyond physical marginalisation,
but actively impact the activities that children tend to participate in. A significant
body of literature has shown that girls tend to prefer less competitive activities,
favouring balancing and coordination activities and imaginary play (Pawlowski

et al., 2019; Reimers et al., 2018). Moreover, some girls prefer to sit and chat on
manufactured equipment, rather than engaging in active play (Bourke & Sargisson,
2014). On the other hand, boys were more likely to engage in sports activities,

such as football and basketball, as well as partake in activities on manufactured
equipment (Reimers et al., 2018; Barenie et al., 2024). Boys have also been found

to prefer concrete surfaces, dominating this type of environment more so than grass
or other environments (Bourke & Sargisson, 2014). Swings were popular amongst
boys and girls, being an activity that is not as gendered (Barenie et al., 2024; Bourke
& Sargisson, 2014). This popularity applies especially to the typical swings, with a
basket swing being preferred by girls (Bourke & Sargisson, 2014). Similarly, boys and
fields participate in climbing and spinning (on swings or other equipment) at similar
rates (Raney et al., 2023; Sandseter et al., 2021).

Some children engage in behaviour different from what gender roles prescribe

or cross-gender behaviours, sometimes resulting in exclusion on the playground
(Thorne, 1993). Boys engaging in such behaviour are likely to face judgement from
their parents, while girls seem more excluded from ‘male’ activities by their peers
(Freeman, 2007; Boyle et al., 2003). Furthermore, boys are less likely to engage in
cross-gender activities (Karsten, 2003). It thus highlights that although boys often

have more power in determining what happens in the playground, both in the space
and time they occupy, they too are negatively affected by the gendering of these
activities.

‘Gendered activities have a strong spatial dimension’ (Karsten, 2003, p. 466), which
is why it is important to understand the differences in play by gender. Paechter

and Clarke (2007) elaborate on this argument, highlighting that these spatialised
gendered activities further complicate the ability for cross-gendered behaviour. Isci
and Hasirci argue that ‘gender norms mean that girls and boys develop different risk-
taking strategies’ (2023, p. 47), potentially due to the gendering of these activities.
Additionally, Karsten (2003) argues that physical boundaries can be akin to
gendered boundaries and that physical aspects of a play space can strengthen gender
stereotypes. However, not all studies find similar results; Reimers and colleagues
(2018) found no difference in physical activity between boys and girls, although they
did note that the activities favoured were different between the two groups. This
discrepancy highlights the need for further research.

The school

The school plays a key role in the schoolyard, with its role extending beyond the
design of the space and including maintenance, supervision and education about

the schoolyard. The previous section has already highlighted the importance

of the school, being one of the four key environments in someone’s youth (De
Backer, 2017). Teachers can encourage or discourage certain behaviours, whether
intentionally or unintentionally. They could take the initiative to play a new game or
organise a different activity (Lundy & Trawick-Smith, 2021; Clevenger et al., 2021).
A teacher’s beliefs concerning risky play can also impact the pupils’ attitudes towards
this, either encouraging or discouraging it (Little et al., 2011).

Schoolyard regulations can differ strongly from each other, with some schools not
allowing children to climb in trees and leave the schoolyard, where others encourage
the children to think carefully themselves. Aminpour and colleagues (2020) found
that it was mostly boys choosing to ignore the rules, spending their time playing in
out-of-bounds areas. This created an unequal access to play spaces, leaving girls to
play in less interesting and more crowded areas. As the schoolyard rules can vary so
significantly, this will not be explored further but should be noted.

Maintenance of schoolyards is important in upholding safety standards, as well as
the continued interest in these spaces (Sekulova & Ruiz Mallén, 2023). While the
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responsibilities for maintenance differ per context, the school often plays a key

role. Even if regular maintenance is not inside their responsibilities, they are likely
motivated to uphold maintenance, for the safety of their pupils (Sekulova & Ruiz
Mallén, 2023). Rigolon et al. (2015) found that it was essential to include children
in the maintenance of their schoolyard, strengthening their relationship with nature
and their schoolyard.

Lastly, the schoolyard can also be a space for children to learn and engage with their
environment in a unique way. Outdoor learning has been found to provide a range of
benefits, including increasing knowledge about nature and being calming for pupils
with learning difficulties (van Dijk-Wesselius et al., 2020). Such outdoor learning
could be teaching more traditional subjects, such as mathematics or spelling, outside,
or it could be natural education, encouraging children to engage with the natural
elements of their schoolyard. This educational practice could thus be significantly
beneficial for many children.

The neighbourhood

Public space and specifically a child’s direct surroundings play an important role

in their youth, although our understanding of this role has changed significantly
over the past century. Children are increasingly recognised as active users of space
with their own needs and opinions, a shift that started in the 1970s (Warren, 2020).
Since the 1990s, child-friendly urbanism has gained popularity, with scholars like
Roger Hart and organisations such as UNICEF devoting significant efforts to it.
Nonetheless, children’s inclusion in design and active participation remained limited
(Gill, 2021). Gill argues that child-friendly urbanism has been gaining popularity
recently. This new wave has seen the engagement of other actors, including
municipalities and non-governmental organisations. This increase is slowly starting
to translate into changes in the urban environment. However, this progress is highly
context-dependent, varying not only on a national level but even per neighbourhood.

Figure 2
Conceptual model of child-friendly urban planning (ARUP, 2017, based on Kytta, 2004).
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Child-friendly urban planning ‘sets out the basic case for cities to be good, healthy
places for children to live, play and grow up’ (Gill, 2021, p.26). It recognises
children’s rights in both current and future situations. In a conceptual model by
Kyttd (2004), shown above, two dimensions are considered structuring variables
for child-friendly urban planning: the level of independent mobility and the number
of actualised affordances. Although this mainly concerns the wider environment, it
remains an important model to understand children’s needs in urban planning. The
affordances provided within the schoolyard are the primary focus of this research,
but the mobility aspect is briefly touched upon as well.

Van den Bogerd et al. understand affordances as ‘functional properties of the
physical environment perceived by the child according to its needs and abilities’
(2023, p. 4). Relevant affordances within play spaces include opportunities for
climbing, running, building and many more (Kyttd, 2002). While affordances can be
provided in many ways, manufactured equipment is often relied on to do so. Having
enough affordances is crucial for a schoolyard to remain interesting to children for
an extended period and develop more skills (Renata et al., 2021). Green schoolyards
could be exceptionally well-suited to provide various affordances, often having
open-ended materials and elements as well as several topographical elements (van
de Bogerd et al., 2023). These elements allow children to improve their motor skills,
as well as their social and creative development. Affordances can provide ample
opportunity for risky play, whether inherent to the design or afforded by the child’s
own abilities. As described previously, risky play can be beneficial for a child if the
environment is designed appropriately.

The framework pictured in Figure 2 (Kyttd, 2002) highlights that children’s
experience of the play space is not limited to that space, but includes neighbourhood
factors. This includes the route towards the play space, as well as its direct
surroundings. Especially in open schoolyards, this should be taken into
consideration. Limited research is available on the opening up of schoolyards, but
some studies have been conducted on this topic. Reith et al. (2022, p. 3) reflected on
schoolyards being ‘transitional zones or interfaces between the inside and outside
where the school facility meets the city’. Several municipalities, including Rotterdam,
are moving to encourage or require schoolyards to be open to the larger public
(Sekulova & Ruiz Mallén, 2023). Proponents argue that opening the school space

to a wider public could increase community cohesion and provide much-needed
extra public space (Bates et al., 2018; Dessi, 2020). However, an open schoolyard
also makes it easier to enter and exit, which raises safety concerns (Derr & Rigolon,
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2016). These safety concerns can concern the presence of unfamiliar adults, as well
as litter left by people outside of school hours (Van Dijk-Wesselius et al., 2021).
However, limited studies exist about this, especially concerning the relation to open
schoolyards. To compensate these negative consequences, some schoolyards limit
this access spatially, temporally, or both.

These factors above highlight the importance of the neighbourhood when
considering children’s perceptions of the schoolyard, thus requiring a perspective
that can incorporate these different elements.

2.3 Conceptualising outdoor play

Existing literature, touched upon in the previous section, suggests a myriad of
avenues for future research and highlights how complex the world of play spaces

is. In the following section, a conceptual approach will be presented that focuses

on the key elements to analyse the empirical data. This will be done according to
the overarching research question, ‘How do children perceive the design of their
schoolyards?’ and will be explored in the sections hereafter.

Safety and quality are the central elements in this theoretical framework, which
together constitute the focus of the perceptions referred to in the research question.
These perceptions are understood using key factors, identified from prior research
and relevant theories, which provide analytical lenses for the study. In the following
section, these elements will be elaborated upon to underpin the conceptual
framework.

Figure 3
Theoretical framework.
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Feminist geographies

Feminist geographies aim to understand the gender perspective in geography and
incorporate it into the broader body of knowledge. As feminist geographers embrace
the diversity of experiences, a broad body of literature exists, and the theoretical lens
can be conceptualised in many ways. In this thesis, it is understood that a ‘geographic
perspective on gender offers a way of understanding how sexism functions on the
ground’ (Kern, 2020, p.13). This translates into a material geography of exclusion
and a society where ‘male power [is] upheld by keeping women’s movements limited
and their ability to access different spaces constrained’ (Kern, 2020). Jane Darke
writes that ‘our cities are patriarchy written in stone, brick, glass and concrete’ (1996,
p. 88). While this statement is rather spatially deterministic, it is evident that our
built environment continually impacts power relations and wider social relations. It
is not only built according to specific values but also embodies and legitimises them
further (Bondi, 1992; Knox & Pinch, 2014).

While many early feminist geographers lacked intersectional analysis and a

more transformative vision, this has strongly improved (Moss, 2002). Using a
feminist geography thus requires an intersectional approach, including a nuanced
understanding of privilege. While patriarchal societies dominate women, they treat
white women differently from women of colour. Unfortunately, due to the limited
sample size, intersectionality cannot be studied in this thesis. Other studies were
able to examine the impact of ethnicity on the playground, including Karsten (2003),
Bates et al., (2018) and Zhang et al. (2021).

A feminist perspective on geography is not just epistemologically relevant, but
also plays a role methodologically. Feminist geographers should carefully examine
their research process, from topic to methodology and include positionality (Moss,
2002). It requires rethinking concepts such as knowledge and power, as well as
the relationship between the researcher and participants (Moss, 2002). Feminist
geography is not merely about looking at women’s issues; it is a different view
entirely, informed by power relations in both the built environment and dominant
research processes. It is used here as a guide to approach a research design that
scrutinises dominant ideas in the choice of topic, methodology and data analysis.

These power relations exist in playgrounds too, with gender dynamics playing a

role even from a young age. This prevalence translates into inequalities at a young
age, with girls often being less physically active and nonconforming children being
excluded. Due to the role of spatial environments on social relations, and the gender
dynamics frequently found in play spaces, it is thus necessary to examine gender
within this thesis.
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Nature-based solutions

Green schoolyards are part of a much larger movement towards nature-based
solutions (NBS). NBS are solutions inspired by nature, benefiting sustainability while
tackling one or more issues (European Commission, n.d.). Usually cost-effective
and adaptable to local contexts, more stakeholders are recognising the importance
of these solutions. An example of NBS is the increasing number of floodings in
urban areas, which could be mitigated by replacing concrete with soil, increasing
the permeability of the ground (Baro et al., 2022). Even within schoolyards, NBS
can play a positive role. Adding more green elements to schoolyards can benefit

the children through various affordances, a positive health impact and climate
shelter. The positive impacts of greening the schoolyards extend into benefits for
the environment, including enhanced biodiversity and mitigating urban heat islands
(Van de Bogerd et al., 2023).

In an earlier section, green schoolyards were explored, along with the associated
benefits. Briefly, the characteristics of such a green schoolyard need to be elaborated.
A nature-based schoolyard includes a challenging play and learning landscape,
various green zones, natural and sustainable materials, native plants, measures to
prevent flooding and heat stress, opportunities for outdoor education, support for
biodiversity, and promotion of healthy food choices (Overheid.nl, n.d.). Defined

in the framework as greenness for brevity, this includes the variety of elements
mentioned above.

Safety perceptions

Safety is an umbrella concept for a variety of fears, including social and physical
ones. Safety perceptions are the focus here, as there is often a discrepancy between
perceptions and relevant statistics. People tend to base their decisions on their
perceptions of safety, rather than statistics (Miles, 2008). Making children feel

safer should thus include a consideration of how they perceive a situation, as they
are likely to make their choices based on these perceptions. This thesis uses the
broadest conceptualisation of safety perceptions to accurately reflect the participants’
concerns, such as equipment or the presence of strangers.

It is considered a guiding concept here, as perceived safety is important for parents
and other adults in allowing their children to play outside (Kruse et al., 2021; Jantje
Beton, 2024). Moreover, their ability to act as gatekeepers significantly influences a
child’s outdoor play behaviour, further increasing the relevance of perceived safety
for this topic (Van Loon & Frank, 2011). However, while research on children’s safety
perceptions exists, systematic insight is lacking (Van Loon & Frank, 2011). In this

thesis, the children themselves were asked about their safety perceptions and the
factors they considered important.

Research implications

This chapter has aimed to provide a background and a framework for the research
analysed and explored in the following chapters. Some potential answers to

the research questions can already be identified, although this poses significant
difficulty. The aim of this thesis is to focus on children’s voices, which remain
underrepresented in existing literature. Furthermore, the research question on
openness cannot be answered from a children’s perspective using existing studies,
due to the limited availability of data on this specific topic.

While analytically distinct and described separately in this section, the elements
above are often interconnected and influence one another. For instance, the
perceived safety of a playground is partially dependent on the affordances provided,
while the gender dynamics influence these safety perceptions and the level of
gatekeeping (Frank & Van Loon, 2011). In the following chapters, these elements are
understood to be related, even when mentioned separately.

e How do children perceive the design of their schoolyards?

Despite a shift towards the inclusion of children in research, it seems like a large
number of studies still use observation to assess children’s enjoyment of their play
spaces. These studies indicate that children enjoy risky play and are more likely to
engage in physical activity in green schoolyards, with less conflict arising in such
spaces.

«  What is the design of these schoolyards?

It is evident that schoolyards are diverse spaces and their design varies strongly,
influenced by cultural and social context. Nonetheless, a shift can be identified
towards green schoolyards, and there is growing advocacy for these schoolyards to
accommodate more risky play.

e How are these perceptions gendered?

The described literature indicates that certain gender dynamics are often present

in play spaces and specifically schoolyards, with activities being perceived as for

one gender only. Furthermore, the children who do not adhere to these gender
expectations might be ostracised. Green schoolyards could be an important avenue
to mitigate this, due to the limited gender expectations on the types of play common
in these schoolyards.
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The research implications of this theoretical framework thus include several gaps
within existing research, particularly concerning children’s perspectives and the
opening up of schoolyards. Moreover, some studies have pointed out that green
schoolyards raise additional concerns amongst parents but rarely discuss the
children’s experiences. This thesis aims to contribute knowledge to these research
gaps, while considering the gender dynamics frequent and socio-spatial contexts of
these schoolyards.
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3. CASE STUDY

This chapter introduces the broader context of this research and the specific case
study schoolyards. It introduces the city of Rotterdam, as well as the neighbourhoods
of the Provenierswijk and Spangen, followed by a description of the specific schools.
The focus in these descriptions is mainly on information relevant to the research
question, such as children’s habits and the built environment.

The municipality of Rotterdam counted more than 670,000 inhabitants in

2024 (Onderzoeko10, n.d.-a) and is the second-largest city in the Netherlands.

A combination of factors, including the devastating bombings in 1940 and the
following reconstruction have meant that Rotterdam is often categorised as an ‘un-
Dutch’ city, especially in comparison to Amsterdam. Amsterdam’s canals and bikes
starkly contrast with Rotterdam’s high-rise buildings and car-oriented streets. While
the level of car dependency in Rotterdam is not drastically different from that of
Utrecht (Onderzoeko10, n.d.-d), the city feels much more car-dominated. Cycling is a
less popular choice amongst Rotterdam’s inhabitants, contributing to what feels like
a stark contrast between Rotterdam and other major Dutch cities.

This contrast between Rotterdam and Amsterdam is not limited to the built
environment but extends to its social fabric. A former mayor of Rotterdam described
the city as ‘leading the wrong lists’, having the cheapest housing stock, the highest
unemployment rates and a variety of other issues (de Lange, 2000). While this
description does not do justice to the complexities of Rotterdam and its residents,

it is emblematic of a narrative that has long been dominant surrounding the city
(Engbersen et al., 2019).

In recent years, efforts have increased to amend some of these issues. Additionally,
more efforts are being dedicated to greening Rotterdam, as the city scores relatively
poorly regarding green spaces. In the city’s Green Agenda for 2023-2026, a

variety of interventions are proposed to increase the greenness throughout the

city (Gemeente Rotterdam, 2023). One such intervention is funding green-blue
schoolyards, which provides subsidies for elementary schools that want to make their
space more climate-adaptable. This funding aims to increase the amount of green
space in Rotterdam and the quality of the schoolyards for children. Specifically, the
funding body describes green schoolyards as places where children can be children,
develop a wide range of skills, and find calm during a busy school day. These

benefits are described to extend to the teachers, parents and animals (Groenblauwe
schoolpleinen, n.d) and foreseen to be particularly powerful, as the aim is to open the
schoolyards to the broader community outside school hours. So far, eighteen schools

have transformed their schoolyards using this funding, and every year, five more
schools receive this funding (Groenblauwe schoolpleinen, n.d.).

These projects fit within a wider move towards greening within Rotterdam and a
larger agenda to make the city more child-friendly. Having previously been ranked
the worst city in the Netherlands to raise a child, it has since significantly improved
(Gill, 2021). Through several phases of interventions, the city has renewed its
playgrounds, schoolyards and the wider public space (Van den Bosch & Donkers,
2021). While adapting a city to be more child-friendly often has significant positive
impacts, these types of urban interventions should not be seen as apolitical.

The many benefits associated with (green) play spaces are plentiful, and this explains
why this narrative of a good city for children being a good city for all is dominant.
Moreover, these benefits could be especially important for children living in
disadvantaged neighbourhoods (Formoso et al., 2010). Furthermore, Oscilowicz et
al. (2020) found that early gentrification processes could initially benefit the original
families, with green play spaces encouraging more social interactions between
residents.

Likely a cause and a consequence of the shift towards child-friendly urbanism, Dutch
families are increasingly likely to stay in the city after having children (Karsten,
2003; Booi et al., 2021). While at lower rates than in Amsterdam and Utrecht,
higher-income families within Rotterdam have also returned to the city or stayed
after having children (Booi et al., 2021). With this return to the city becoming
increasingly popular, there is a higher risk of displacement for the existing city-
dwellers (Booi et al., 2021). The consequences of these displacements could be
detrimental for children who already lived in the city, complicating the idea of child-
friendly urban renewal further. These children will not benefit from the interventions
if their families can no longer live nearby. Furthermore, they will be affected more
negatively, as being displaced likely will disrupt their social networks.

While several other Dutch municipalities have adapted their cities in favour of
children, Rotterdam was both early and rigorous in its child-friendly urbanism
(Koning, 2012). Local authorities highlighted the necessity for these policies using
reasoning that was not dissimilar to the one described above. Rotterdam was
once considered as the worst city in the Netherlands to raise children, spurring
the municipality to take action. By adapting the city to be more child-friendly,

the authorities also aimed to retain and attract more middle- and high-income
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families, to further their vision for the city (Rotterdamse Rekenkamer, 2012). These
adaptations are not neutral, nor spread equally. Previous studies have shown that
green schoolyards are often located in wealthier areas, limiting the benefits to
children in these neighbourhoods (Gallez et al., 2024; Bar¢ et al., 2021).

A nuanced understanding of these dynamics, reflecting both the benefits and the
costs and the impacted groups, is necessary when researching the impacts of these
spaces as it provides crucial context in these processes.

3.1 Research neighbourhoods

During the research process, forty-three schools were reached out to via phone
and email. Four schools responded affirmatively, and data was collected at all four.
Within this thesis, the focus is on two out of these four. The chosen schools had
the highest number of participants and provided an interesting contrast to each
other. The first school is located in the Provenierswijk, where data was collected

in December 2024 and January 2025, for a total of two days. The second school

is located in Spangen, and data was collected for two days in January 2025. The
following statistics were retrieved from the Rotterdam statistics dashboard, unless
otherwise indicated (Onderzoeko10, n.d.-a, n.d.-b, n.d.-c, n.d.-e).

Figure 4

The neighbourhoods of Rotterdam, with two highlighted: “1" indicating the Provenierswijk, and ‘2’

the district of Spangen.

The Provenierswijk is located near Rotterdam’s central station and has some 4500
inhabitants. Compared to the citywide average, there is a similar proportion of Dutch
inhabitants to non-European Union origin inhabitants, around 45%. Moreover, the
Provenierswijk’s income distribution is in line with the city average, with nearly
70% of inhabitants having a high income, 22.4% a medium income and 8.2% a

low income. Only 12.7% of residents are under 18, compared to the city’s average
of 18.1%. In the wider area around the Provenierswijk, high schools are largely
theoretically focused, much more than the city average. These statistics could be an
indication of unequal educational access, which would further existing inequalities
(Nederlands Jeugdinstituut, 2020). Lastly, 70.8% of children in the Provenierswijk
join organised sports at least once a week, and 80% of the children are at a healthy
weight.

Spangen is in the western part of Rotterdam with around 10,000 inhabitants.

Only 18.7% of the residents are of Dutch origin, one of the lowest percentages in
Rotterdam. 69.5% of residents are not of European origin, with especially a large
group of people from Moroccan and Turkish origin. Compared to the Rotterdam
total, the income in Spangen is slightly lower: slightly more than half of the
population has a high income, a third has a medium income, and 12% is low income.
22.3% of Spangen residents are under 18 and 14.4% of households are one-parent
families. The high schools around Spangen largely offer practical education, more in
line with the Rotterdam average. In Spangen, half of the children exercise weekly in
an organised manner, and 70.2% are at a healthy weight.

While these statistics help us understand these neighbourhoods, they only provide
one part of the story. They show that the neighbourhoods compared are different,
despite their geographical proximity. This is further confirmed by the narratives
about these neighbourhoods. Spangen is described as a neighbourhood with a
‘rough past’, which is now gaining popularity thanks to a range of socio-spatial
developments (Wijkprofiel Rotterdam, n.d.-b). This rough past refers to the eighties
and nineties, when Spangen was known for its popularity amongst drug dealers and
users. It was only in the late nineties that local authorities and residents were able
to enforce interventions, significantly changing the neighbourhood. As described by
a long-time resident of Spangen, ‘they [other residents] now call me to tell me that
a pavement tile is crooked’ (Verdoold, 2020; as cited in Tap, 2020). While Spangen
still faces some issues and territorial stigmatisation, this resident’s view highlights
that it has changed significantly in the last thirty years.
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The Provenierswijk, on the other hand, is described by its historic buildings,

its dedicated resident organisation and its attractive facilities. It is an older
neighbourhood, with relatively high-quality housing stock and a central location.
While Spangen is known for its rough history, the Provenierswijk is described as a
calm and green neighbourhood (Wijkprofiel Rotterdam, n.d.-a; Schutte, 2023). The
different socio-spatial contexts cannot be ignored within this research, as they likely
play a key role in the daily lives of their residents. This will be reflected upon further
in the following chapters.

3.2 The schools and schoolyards

Due to privacy concerns, the names of the schools are not shared. However, a
short description is provided of each school and especially their schoolyard to
contextualise the research. The schools will be referred to further on as School 1 or
the Provenierswijk school and School 2 or the Spangen school. While both schools
are formally Roman-Catholic schools, they embrace multiculturalism and have a
diverse body of staff and students. Moreover, both schools are part of an initiative
that aims to foster a healthy learning environment by encouraging healthy nutrition
and exercise for the students. Finally, while both schools have an inner schoolyard,
these are spaces meant for the youngest children, and it is thus excluded from this
analysis.

School 1 has less than 300 students and a schoolyard measuring roughly 650m2. The
schoolyard is enclosed but is often opened after school hours, with staff organising
some activities. The schoolyard has been recently renovated, using the previously
mentioned green-blue subsidies, and has a significant number of affordances. There
is climbing equipment, a climbing wall, a corner with open-ended building materials
and more. These objects are mainly made out of natural objects, and most of the
schoolyard is rather green. There is also a staff member who is both the gardener and
an educator and teaches the students weekly about caring for nature and animals.
Lastly, a football field is no longer located in the schoolyard, but the staff take the
students to a nearby pitch once a week.

School 2 has roughly 150 pupils, but the schoolyard is much larger, around 3000m2,
with no fences surrounding it. It is thus accessible to everyone and children could
freely leave the play space. The schoolyard is much larger, but it is quite empty,
resembling a public square with playground equipment added as an afterthought.
There is one large wooden climbing structure, some metal climbing racks and a small
slide. Additionally, there is a football field with artificial grass. Previously, there were

swings and a table tennis table, but those were removed due to safety concerns and
noise complaints from the neighbours. These complaints were mainly related to
teenagers and adults’ use of these facilities at night. Currently, there are few natural
elements, with most of the schoolyard being covered in tiles or artificial grass. The
school plans to renovate the schoolyard, supported partially by the same green-blue
subsidies.

The two schools are again rather different, in terms of size, affordances and
openness. It is for these differences that the schools were chosen, as they could
potentially provide new insights on urban schoolyards.
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4. RESEARCH DESIGN

Understanding children’s needs and preferences about their schoolyard benefits
from a qualitative research approach, which reflects the nuances in their opinions.
However, using a quantitative methodology would be beneficial in understanding
their preferences on a larger scale, which is key in designing a schoolyard. Adopting
an approach that contains qualitative and quantitative research elements allows

for a more accurate reflection of the children’s experiences while ensuring broader
support within the population. The methodology of fuzzy cognitive mapping (FCM)
was adopted to capture the complexities of these spaces. It allows for an assessment
of both the individual and collective understanding of the space.

This thesis employs the FCM methodology while adopting a comparative case study
approach. The following chapter introduces fuzzy cognitive mapping, the project
context, and the sampling process. Lastly, ethical considerations, methodological
adjustments, and positionality will be discussed.

4.1 Fuzzy Cognitive Mapping

Fuzzy cognitive mapping is ‘a technique for modelling complex real-world
situations, aiming at integrating knowledge from multiple actors, disciplines and
sectors’ (Pluchinotta et al., 2019, p. 2). Cognitive maps (credited to Tolman, 1948)
were initially used in a human systems context by Axelrod (1976) and that Kosko
(1986) combined this with the concept of fuzzy, leading to fuzzy cognitive mapping
(Olazabal & Pascual, 2016). He believed that the method would be especially useful
for soft knowledge disciplines, as it encourages reflection and negotiation, leading to
answers that incorporate several perspectives (Olazabal & Pascual, 2016; Assuncao et
al., 2020). FCM falls under the umbrella of problem structuring methods (Assuncao
et al., 2020) and initially gained significant popularity within the environmental
sciences (Olazabal & Pascual, 2016).

While this method was not initially used in relation to urban design and planning, it
is increasingly recognised to be a suitable to explore the complexities of issues within
these disciplines, as it is tool (e.g., Pluchinotta et al., 2019; Olazabal & Pascual,
2016). Xirogiannis et al. (2004) describe that urban design is a complex process with
many stakeholders. They argue that other methods do not do this complexity justice
but that FCMs can be used to convey this complexity and produce new insights.

As the greening of schoolyards is a phenomenon with many stakeholders and
considerations, fuzzy cognitive mapping is a helpful tool to explore this multiplicity
and translate it into an analysis that displays the resulting nuance. For the same
reason, this method was chosen as a part of the CoolSchools research design.
Cognitive maps are used to depict networks of ideas, specifically, someone’s

opinions. These opinions are portrayed as nodes, which are interconnected to show
the relationship between these concepts. These links can be positive or negative and
vary in strength (Assuncgao et al., 2020). In fuzzy cognitive mapping, the difference
is in the ability to ‘analyze cause-and-effect relationships between variables
dynamically and quantitatively’ (Assuncao et al., 2020, p. 264). This allows for
scenarios to be created in which the potential effects of changes can be calculated to
improve the understanding of the interconnectedness of these nodes (Pluchinotta et
al., 2019). These scenarios will be elaborated upon in section 4.5.

These fuzzy cognitive maps (FCMs) have four elements (Assuncao et al., 2020).:
criteria (the relevant concepts), VectorA (which depicts the value of the concept,
between 0 and 1), arrows (between the concepts, depicting the causal relationships)
and a matrix (with corresponding values. In assigning these values, the cognitive
map becomes fuzzy, creating a social map that combines the individual cognitive
maps (Pluchinotta et al., 2019). It is this combined vision that makes fuzzy cognitive
mapping an especially useful method, combining the benefits of qualitative and
quantitative research into one coherent output (Olazabal & Pascual, 2016). Fuzzy
cognitive mapping can capture complex thoughts more than other quantitative
methods while also allowing for scenario development, which is rare within
qualitative methods. Nonetheless, creating FCMs necessitates simplifications,
potentially reducing the value of the produced map (Vaidianu et al., 2014). While it is
best used in complement with other methodologies (Olazabal & Pascual, 2016), fuzzy
cognitive mapping is utilised here as the main tool. It is combined with knowledge
gained from unstructured observation and informal conversations with school staff.

4.2 Adaptations

Punch (2002) categorised three strands of research with children: treating them
identically to adults, completely differently, or similarly but with adaptations. The
latter option was chosen here because children are competent social actors, but
research cannot be conducted in an identical manner. Several pilots were conducted
by the author in collaboration with another researcher, to assess the necessary
adaptations, summarised in Figure 5.

Two pilots conducted in a group setting showed that this obfuscated inter-group
differences significantly. While individual FCMs are more time-consuming to conduct,
they avoid the issue where few participants dominate the conversation and, thus, the
outcome. This is key to better understanding gender dynamics in a schoolyard, where
group dynamics might transfer from that space into a group FCM setting.
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These adjustments are in accordance with prior research concerning methodological
questions in children’s research, such as the importance of images to spark
discussion (Fargas-Malet et al., 2010). Concept images were used to increase

mutual understanding of the concepts and start the conversation. One such concept
is “football field’, which was accompanied by two photos of football fields. These
concepts were based on prior research findings and adjusted according to the pilots.
Similarly, hand-drawn FCMs were preferred to allow the children an increased sense
of agency and have them engage directly with the produced data. The children were
first asked about their favourite place in the schoolyard, allowing for the conversation
to start more easily. From there, children were asked about what elements they

liked in their schoolyard, which was connected to quality in the FCMs. The concept
of safety was frequently brought up by the children themselves, but otherwise, the
researcher brought it up near the end of the conversation. The pilots were conducted
with several children of different ages to test what age would be most suitable for
FCMs while still making regular use of the schoolyard. These pilots indicated that
children between the ages of nine and eleven would comprehend the reasoning
behind FCMs but also use the play spaces frequently.

Pilot

FIELD WORK

Figure 5
Adjustment of the research design according to pilots conducted. Source: Presser et al. (to be
published).
s @& -—------—————— @ ----——--- -
Pilot 01 Pilot 02 Pilot 03
{08 August 2024) (24 August 2024) {19 September 2024)

Group section ——— Group section ——— Individual section ———

FCM hand-drawing —— FCM hand-drawing ——# FCM hand-drawing ——————»

Written list of concepls ——» Pictures of concepts ———p= Pictures of concepts =—————p-

“Whal makes you “What makes you feel “What makes you
feel unsafe in green ——p= in danger in green e feE] UNSafe IN YOUr  ——
urban areas?” urban areas?’ schoclyard?"

3 : Age group (8 years
Age group (not applied) — Age group (not applied) — ol%, yeaes( old and 10 ——»
yards old)

——p Decisions changed

— Decisions maintained

4.3 CoolSchools and sampling

04
{23 September 2024)
Individual section ————p

Software mental ———————
LT ——

Picturas of concepts ————
“What makes you

feel unsafe I YOUr —————
schoolyard?”

Age group (9 years 0ld)

Individual section

FCM hand-drawing (children}
Software (adults)

Pictures of concepts

“What are you favorite things
in yvour scheolyard” AND
“What makes you feel unsafe
in your schoolyard?”

Adults (not applied); Children
(9 - 11 years old)

This thesis was conducted in the context of the CoolSchools research project.
Rotterdam is one of the four cities studied within the project, with a focus on
the newly implemented green-blue schoolyards subsidised by the municipality.
The research was conducted in collaboration with a doctoral candidate from the

University of Twente and her supervision team. The use of FCM and the case study
was specified beforehand, but the research design was decided in collaboration. The
author collected and analysed all data for this thesis, with a distinct research focus
from the wider project.

Collaborating with this project allowed for collaboration with the project partners,
including the City of Rotterdam and IVN Natuureducatie, who contributed to
reaching out to potential schools. Despite these ‘insiders’, finding schools willing

to participate was time-consuming, and 43 schools were approached. A variety of
‘gatekeepers’ needed to approve before research could be conducted (Fargas-Malet
et al., 2010), which delayed the start of the research significantly. Although initially
planned for September 2024, the data was collected in December 2024 and January
2025.

Four schools accepted the interview request, but only two of the schools are analysed
here. As explained in the case study section, these schools provided an interesting
contrast in their design. Further details are provided in Table 1.

Table 1
Summary of the data collection.

Location Total Number | Number | Dates Open
participants | of boys of girls schoolyard?
School 1 | Provenierswijk | 17 5 12 December | Physically
2024, enclosed,
January open if
2025 supervision
available
School 2 | Spangen 18 8 10 January Physically
2025 open, no
supervision
after school

Due to the number of gatekeepers, there is a significant chance of sampling bias.

The directors, teachers, parents and children were all required to provide informed
consent before the FCM exercise, and it is most likely that those who have an interest
in green spaces or a related topic would answer positively.
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This research was conducted as part of the COOLSCHOOLS project, financed by the
Dutch National Research Council (NWO). The author of this thesis completed an
internship as part of the COOLSCHOOLS project, which allowed the author to join
data collection and use parts of the data generated. The research has received ethics
approval, or Ethics Guidance as called at the University of Twente (reference to
#230197), which includes guidelines for obtaining informed consent. Unfortunately,
as the research needed to use gatekeepers to reach research participants, not the
entire procedure was under the control of the researchers, and a breach was noted.
Subsequently, the breach has been properly addressed, reparation measures were
taken, and Ethics Guidance was updated. For all data used in data analyses, proper
and full consent was given for the use of the data.

For logistical reasons, the data collection had to be conducted at the school during
class hours. This raises several concerns, as it could replicate the school environment,
potentially leading to a child feeling forced to participate and give desirable answers
(Einarsdoéttir, 2007). One alternative to this is using rooms different from the normal
classroom. In school one, the FCMs were conducted in art and kindergarten
classrooms, whereas in school two, an office was used. Using these spaces gave the
participants privacy to voice their opinions and kept the environment separate from
the classroom setting.

4.4 Analysis

FCM can lead to several types of information, including which variables are mentioned
most frequently, the centrality of the variable, the density of the map, the average
weights of the connections and the complexity of the map (Ozesmi & Ozesmi, 2004).
Centrality refers to the number of connections from one variable to the others, while
the average weights of these connections indicate how strongly someone relates to the
topic. The density denotes whether there are many relationships between variables,
and the complexity is understood in terms of the ratio between receiver and
transmitter variables. A map is more complex if it has a larger ratio, as it emphasises
more outcomes than controlling variables (Ozesmi & Ozesmi, 2004). To produce this
information, the software MentalModeler was utilised. The children’s FCMs were
transferred into this software, which then produces these statistics, as well as several
different formats in which the data is stored.

Besides these more statistical insights, FCMs can also be aggregated into ‘social maps’
by combining the individual FCMs. A shared social map can be created by combining
the matrices produced by MentalModeler. This map includes the concepts from the
children and the values they assigned. The individuals assigned values between -1 and
1to each connection, which are added up within this map. If one participant assigns a
negative value and the other a positive one, the relationship is combined, allowing the
total social map to display the average of the assigned values (Ozesmi & Ozesmi,
2004). Combining these matrices into a social map is done using R studio.

To produce a social map that is less cluttered, the data should be cleaned, and a
common terminology needs to be produced (Ozesmi & Ozesmi, 2004). This data
cleaning consists of combining similar concepts into one, such as ‘High slide’ and
‘Metal slide’, into ‘Slide’. While this removes some nuance and introduces the
potential for bias, it is necessary to produce a social map. The full breakdown of the
terminology and the coding choices is in the appendix. Coding was done by the author
and discussed with the CoolSchools team to strengthen the reliability and minimise
the researcher’s bias.

4.5 Scenario approach

A key advantage of using FCMs is the ability to run scenarios, indicating potential
answers to ‘what-if’ questions. FCM scenario analysis consists of changing the
assigned weights to different connections (Tsadiras & Bassiliades, 2013), to produce
a simulation to test potential interventions. It should be noted that this analysis does
not aim to predict the future, but suggests ‘one possible future outcome’ (Porter,
1985, p. 63). As these scenarios are not yet fully developed, caution is necessary
(Wildenberg et al., 2013). Still, they provide a promising avenue of research,
potentially being key in future-oriented research (Buytendijk et al., 2010). Moreover,
running such scenarios can uncover how interventions regarding one connection can
impact the wider system. This reflected complexity is crucial in assessing potential
interventions (Zarei et al., 2024).

While there are different models to conduct FCM scenarios, FCMapper was preferred
here, due to its ease of use. The software calculates an initial scenario, against which
the adjusted scenarios are compared (Zarei et al., 2024). Scenarios are adjusted by
assigning a different value to a concept than in the original map. This value can range
between 0 and 1, with a value of 0 indicating that the concept is not present in the
scenario. A value of 1 equals the concept being present at the highest frequency (Zarei
et al., 2024). If no value is assigned, the value from the original system is used. When
a scenario is run, the concepts that have been assigned a new value will be kept at that
value. By keeping these values constant, it becomes possible to assess the results of
potential interventions (Zarei et al., 2024). When running scenarios, each scenario is
run twenty times, to reach the ‘steady state’, or the equilibrium. After this equilibrium
has been reached, additional runs of the scenario will have minimal changes, allowing
for conclusions to be drawn. For the mathematical background on this approach, the
paper by Zanjirchi et al. provides a clear background (2020).

Constructing scenarios requires a careful consideration of what is realistic and
relevant (Zanjirchi et al., 2020). Within this thesis, concepts are not reduced to zero,
as most concepts cannot be guaranteed to be completely absent. As running scenarios
where every concept has been adjusted is not possible, only a number of concepts can
be adjusted per run, necessitating a prioritisation of potential scenarios (Zanjirchi et
al., 2020). The scenarios were based on the participants’ most frequently discussed
concepts.
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5. RESULTS

The following chapter presents the results relating to the schoolyards in Rotterdam.

The research questions were:

¢ How do children perceive the design of their schoolyards?
«  What is the design of these schoolyards?

»  How are these perceptions gendered?

«  Does the openness of a schoolyard impact the children’s perceptions?

A modelling with scenarios was also conducted, asking the question on what
concepts could be adjusted to improve the quality as perceived by the children. To
contextualise the findings, the characteristics of the participants are introduced,
based on a survey conducted before each exercise. Finally, several scenarios are
considered, analysing the potential of changes proposed by the children.

This chapter is divided into sections comparing the findings between the schools,
followed by a gendered analysis and complemented by the scenario analysis. The
comparison between schools is done at three different levels, starting with the level
of the schoolyard. This is followed by a section about the impact of the school context
and the wider neighbourhood context. These sections will be presented using the
insights from the FCMs, complemented by quotes and supported by the underlying
statistics. The themes focused on here are largely drawn from the aggregated maps,
Figure 9 and 10. The first step in the analysis was to select elements mentioned by
three or more children, focusing on what is preferred by a larger number of children.
These have been displayed within Figure 7 and 8. The total fuzzy cognitive maps,
displaying each connection made by the children, will provide additional insight.
These are complemented by the scenario analysis, in which the focus is on the
concepts most important to the children.

5.1 Background characteristics in the sample

In total 35 children were interviewed. A questionnaire was completed by each
participant, which is attached in the appendix and was approved by the ethics board
of the ITC faculty of the University of Twente (as described in Chapter 4). The
questionnaire comprised questions pertaining to the child’s age, gender, whether
they used the schoolyard outside of class hours, and why (not). Additionally, children
were asked how they got to school (modal choice), and how long this took. Below, the
main background characteristics are summarised, including gender, age and mode of
transportation.

Table 2
Total sample of participants, including gender and school.
Boys Girls Total
School 1 5 12 17
School 2 8 10 18
Total 13 22 35

While the aim was to achieve gender parity within the sample, this was only partially
achieved. Girls made up nearly two thirds (62%) of the sample. The distribution

is more unequal within School 1, where two male participants (or their guardians)
withdrew consent within the appeal timeframe. Despite this discrepancy, both boys
and girls were well represented within the sample, as shown in Table 2.

The pilots conducted in preparation of this research (see Chapter 4) showed that
children between the ages of 9 and 11 would be the most suitable participants, as
they were able to create clear cognitive maps, while being more likely to regularly
play outdoors. The youngest children interviewed in the pilots struggled to connect
the concepts and felt less comfortable speaking to a stranger. The older children
interviewed played outside less and were often no longer attending elementary
school. However, obtaining parents’ consent for enough children was challenging. To
ensure an adequate sample, the age range for participants was expanded, with the
youngest child being 8 years old and the oldest being 13 years old. While some of the
challenges encountered during the pilots were present during the research, they were
relatively minimal. Moreover, most of the children were between 9 and 11 years old,
with the average age being 10.5 years. Although other information, like the children’s
ethnic background or the household income, would have been interesting, the ethics
board did not provide permission for this within this research. Overall, the sample
was quite diverse in terms of ethnic backgrounds, although it is not clear if this was
representative of each neighbourhood.

Although the focus within this thesis is on the children’s perceptions of their
schoolyard, they were also asked about how they get to school. As was described in
Chapter 2, being able to reach play spaces independently is key in a child-friendly
neighbourhood. The majority of the children within the sample walk to their
school, with others cycling, taking public transport or being brought by car. The
modal choice of some children varied per day, such as the children who walk or
cycle, indicated here as ‘walking; cycling’. Although the results presented below are
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inevitably a simplification, it provides insight into their potential independence.
Especially with additional traffic calming interventions, the majority of participants
would be able to reach school independently. This is key in maximising the benefits
of an improved schoolyard.

Figure 6
Modal choice in the sample.
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5.2 The schoolyard

Presented hereafter are the concepts associated with schoolyard design, including
preferred equipment, activities and other design elements. This category was of great
interest to the children in both schools, with a large number of concepts belonging to
it. While the children in both schools felt strongly about their schoolyard design, this
looked significantly different between the two schools.

Figure 7
Aggregated map School 1, with only the returning elements selected.
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Figure 8
Aggregated map School 2, with only the returning elements selected.
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Figure 9
Aggregated map for School 1.
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Figure 10

Aggregated map for School 2. Much more appreciated in School 2 was the table-tennis table, although this had
been removed at the request of neighbours. Twelve pupils described missing this
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X I m\ everyone thinks this is the most fun’. This significant role was likely due to the
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“ limited alternatives within the schoolyard, only consisting of the football field and
4 the metal climbing racks. Nonetheless, the director explained that the table would
not be return in the near future. The complaints from the neighbours concerned
older teenagers and adults using the table at night, producing significant noise and
litter.
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Most popular in School 2 were the swings, although two of these were also removed.
Fifteen out of eighteen children talked about swings, highlighting how key these

stopery were for the children. A teacher explained that the swings were removed, as the
rnemone children would twist themselves on the swings as fast as possible, often resulting in a
N m—— child getting stuck on the metal chains. Several of the children believed the removal

3 was a result of the conflicts about who was allowed to play on the swings. This was
exacerbated by the removal of the individual swings, leaving only the round swing,
which was not as popular. Again, the director did not believe these would be returned
soon, but the frame would remain due to the higher cost of removal. This leaves

the children to be confronted daily with the remaining frame, leading to feelings of
frustration.
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Equipment In School 1, swings were also quite popular, with eleven children mentioning the

individual swings and three mentioning round swings. Unlike in School 2, these were
not connected to conflict by any of the children. A reason for this could be found in
the variety of elements for children to play with, reducing the pressure on the swings.
The popularity of the swings in both School 1 and 2 can partially be attributed to both
schools having, either previously or currently, swings in their schoolyard.

In School 1, especially the high climbing equipment was important to the pupils,
with twelve children mentioning it. Such climbing equipment takes up nearly half
of the surface area, consisting of many elements, including a treehouse, a rope
bridge and tunnels. These elements return in many of the FCMs made in this school,
highlighting the popularity amongst the pupils.

High climbing equipment was not as popular in School 2, where only six children
mentioned it. A twelve-year-old said that the climbing equipment had been there
‘since 19 something’, with others expressing similar feelings of dissatisfaction.
Furthermore, six children also mentioned one specific piece of equipment in

their schoolyard, referred to here as wooden climbing equipment. This climbing
equipment resembles a simpler version of School 1’s equipment. The pupils of School
2 attributed this equipment predominantly negative scores pertaining to quality.
Moreover, seven children believed this equipment negatively impacted safety, with
many sharing stories of a classmate injuring themselves.

Similarly to the popularity of swings, a football field was largely positively regarded
by children in both schools. Ten children in School 1 and eleven in School 2 included
a football field in their FCM, although the average attributed value was much higher
in the latter. In School 2, the average value was 0.82 and all children assigned the
football field a positive score. In comparison, two children in School 1 perceived

the football field as a negative aspect, leading to an average value of 0.58. A pupil

in School 1 said that the football field was often the cause of many discussions,
which often continued into the classroom. The availability of other play-supporting
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elements could be a potential factor contributing to this discrepancy. While in School
1, there is a large variety of these, in School 2, this variety is much smaller. Moreover,
while in School 1 the children only have weekly access to a football field nearby, in
School 2 the football field takes up a sizeable portion of the schoolyard.

The importance of the football field in School 2 is further reflected in its high
centrality, as is displayed in Figure 10. Many children discussed the football field at
length, as the school had implemented new regulations recently. Previously, there
was one large football field, which was often dominated by the older, often male
pupils. Instead, the staff split up the football field, placing two smaller goals on each
side. While the aim was to reduce conflict, this was a controversial topic amongst
the children. According to many of the students, this negatively impacted their
experience, causing more conflict and frustration. Five children specifically believed
bigger goal posts (usually implying a return to the original field) would solve this. A
range of other factors were also discussed including better maintenance, additional
space and additional fences. This relative centrality and the popularity indicates the
importance of the football field for these pupils, being key in their schoolyard.

Natural elements

In School 1, nine of the twenty-four concepts in the selected aggregated map were
related to greenery. From this predominance, it is clear that these children appreciate
natural elements. Moreover, there is a significant diversity in the natural elements
mentioned in this school, including water, birdhouses and wild greenery, displayed
in Figure 7. This is a strong indication that the children actively pay attention to the
various aspects of nature and appreciate its diversity. Most of these pupils spoke
with a sense of respect for the natural elements, with one girl wishing that animals
could take a break away from the busy children. The children understood the balance
between respecting nature, while also being able to play in and with it. Whether this
was hiding in the bushes or climbing the trees, the children enjoyed it all. A large
part of the schoolyard is covered in natural elements, with only a small, paved path
leading to the different entrances. The relative popularity of natural elements within
this school thus reflects the design of the schoolyard.

Less popular was wood, which has a negative score, although some children liked
it. One child explained that he was mainly concerned about falling, as ‘there was

a time that someone broke their nose, because it was very slippery’. Only one
natural element was largely attributed negative values: loose sand and mud. Some
children simply considered this boring and meant for younger children, with others

complaining about the resulting mess. Similar concerns were echoed in School 2,
although the average value assigned to loose sand and mud was less negative. While
in School 1, a variety of natural elements were mentioned in a positive manner, but in
School 2 only two natural elements were considered by more than three children as
positive factors. The bushes and the insect hotel were seen as positive contributors,
although one of these positive mentions was specified with the request for an ‘insect
prison’ instead. The pupil requested that the holes would all be filled or at least have
a lock, believing this to be safer for the pupils and the insects.

Activities

The children emphasised that a schoolyard also needs to accommodate a range of
activities, including games of tag and hide and seek. The former was popular in both
schools, the latter only in School 1. When hide and seek was discussed by children

in the second school, this was formulated as a complaint: there were no places to
hide. In the first school, this was rather different, with pupils talking about hiding

in tunnels and the treehouse. The tunnels were largely popular for their suitability
when playing hide and seek, with two children considering it a space to find some
serenity in the busy schoolyard. Similarly, the treehouse was liked for its ability to
hide, in a playful context, but also when needing a moment away. Three children also
discussed creativity, mostly referring to free-building elements like sticks and clay, to
build with in an open-ended way.

In School 2, the huts and tunnels were mentioned for similar reasons, to improve

the hide-and-seek situation and provide some spaces to take a break. Benches and
huts were popular in this school, and often combined. In their schoolyard, there is no
covered area, leaving the children to either stay inside or get drenched, with several
children not having appropriate rain-gear. In School 1, there is a large hut with
benches and a firepit, which is also used as an outdoor classroom. A picture of this
hut was utilised in a concept card, with several children of School 2 asking for exactly
that hut in their own schoolyard.

In School 1, there is a dedicated teacher for weekly nature educational classes, for

all students. The class is taught in this hut, even in winter, and the children are
encouraged to explore their schoolyard during class. Occasionally, the hut was also
used for classes like math or spelling, even venturing into the schoolyard with different
assignments. Three children mentioned nature education in this school, all seeing it as
a positive element. A child in School 2 expressed a desire for a similar initiative, saying
that ‘sometimes we want other things too, doing maths outside on benches’.
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Safety

Regarding the safety of the schoolyard, most children were specifically concerned
during rainy weather. In both schools, several children said that slippery equipment
or floors were dangerous, especially for younger children. In School 2, this was
especially mentioned in reference to the wooden climbing equipment referred to
earlier, and in School 1 this was a concern throughout the schoolyard, with five
children mentioning it. Seven children in School 2 mentioned the wooden climbing
equipment as dangerous. This danger was partially a result of the height of the
equipment, and the lack of guiding ropes. In School 1, two children explained that
the climbing equipment was much safer due to ropes and other handholds, which
could prevent children from falling.

5.3 The school

Although the elements available in the schoolyard are important, the school and its
staff also play an important role. Within this section, the concepts discussed were
more divergent and challenging to combine, meaning that the focus is more on the
diversity of concepts mentioned, rather than the frequency.

Rules and supervision

A wide range of concepts pertain to the regulations within the schoolyard and the
supervision from staff or family. In School 1, children discussed the splitting up

of different classes according to time, considered to increase the safety within the
schoolyard. Another child brought up that compared to other schools, there were
relatively few rules, which allowed for risky play. She saw this as positive for the
quality, as children were allowed to do much more, but she did believe this was
negatively impacting the safety. Nonetheless, she described this as a worthy trade-
off, assigning the positive impact to quality the highest value (1), with the safety
impact only being -0.25.

Several children also believed that having supervision, whether from teachers or
parents, was crucial. One child in School 1 explained that she was only allowed to
play in the schoolyard after hours if her classmates’ parents were there. In School

2, a girl said that she felt safe when ‘grandpas and grandmas’ were around, to make
sure nothing would happen and there was help if someone got hurt. This supervision
was considered important for safety, both in terms of equipment and social safety,
but also needed to resolve conflict in the schoolyard. A girl from School 2 felt that
both the football field and swings led to many discussions, with one boy begrudgingly
admitting that the football conflicts would often continue in the classroom. The
physical education teacher explained that he was now in charge of supervising the

football games, to resolve such discussions. These examples, although varied and
not as frequent, highlight that the role of the teachers and other adults is key in the
children’s experience.

The presence of other children was also discussed by several participants, with this
being seen as largely positive when it concerned classmates, but negative when it
concerned children not enrolled in the class. In School 2, a pupil described unknown
children entering the schoolyard during class breaks and play along, but one child
described that they would not adhere to the rules, as teachers could not enforce
these.

Education and maintenance

The role of the teacher is key not just as a supervisor and peacekeeper during lunch
breaks, but in their ability to foster knowledge and appreciation for the schoolyard
and the nature within it. For instance, in School 1 the position of gardener is
combined with teaching nature education. The hut is his classroom, as well as the
larger schoolyard, and the weekly class is beloved by many of the pupils. The children
engage with nature, learn directly about the importance of biodiversity, animals

and much more, while also getting outside during school hours. Even outside of the
dedicated class hours, some children choose to spend their lunch breaks with the
teacher, taking care of the schoolyard and the plants. This means that maintenance is
a shared activity, rather than a task done after school hours. One teacher felt that this
shared responsibility encouraged the children to be more mindful of their behaviour
and take better care of the schoolyard. In each school, one child mentioned that

a lack of maintenance could be dangerous. Furthermore, three children in that
school believed that a lack of maintenance would negatively impact the quality of

the schoolyard. The lack of maintenance in this context meant broken pavement,
equipment that was falling apart and dying flowers. Similarly, three children in
School 2 mentioned that a well-maintained schoolyard would be vital to them, and
one felt it would also make the area safer.

5.4 Neighbourhood level

The final scale on which schoolyards are examined here is the neighbourhood level.
Both the architectural design of the schoolyard and the social consequences in the
schoolyard are discussed.
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Schoolyard amenities

While the following concepts are part of the schoolyard design, they relate less to
play and more to the relationship between the schoolyard and the neighbourhood,
which is why they are discussed here. In School 1, these nonetheless relate more

to play, including an appreciation for variation and having enough space to play.
Moreover, paved surfaces were mentioned by several children, whether as a space
for cycling or the fear of injuries on the pavement. Fences were mentioned by three
children, who all considered it a negative factor. On the other hand, two children
said they did not like having a schoolyard that was publicly accessible after hours,
with one explaining that this led to more litter. In School 2, children felt quite the
opposite, with four children feeling that fences would make the schoolyard safer and
three believing fences would improve the football field specifically.

The contrasting opinions on fencing are rather interesting, as they mirror what is

in the children’s daily reality: the children with an open schoolyard would prefer a
closed schoolyard, and vice versa. This is especially interesting as most components
largely reflect the existing schoolyard, with the children frequently preferring what is
in their own schoolyard.

A potential reason for the desired fences in School 2 is the range of issues the
children face daily, as a result of the open schoolyard. For instance, seven children
discussed the presence of litter in their schoolyard as negatively impacting the
quality, with four of them even considering it as dangerous. In comparison, only

one child in School 1 mentioned litter at all, considering it a negative factor for both
quality and safety. The frequency of litter being brought up in School 2, is far from
surprising when one visits the schoolyard, with litter around the garbage cans and in
the play spaces. The research was conducted in January, and the janitor explained
that the garbage cans were closed to prevent people from putting explosive fireworks
in the garbage cans. He described that while he would remove some of the most
dangerous objects, there was too much litter for him to deal with. Two children
shared this concern of the fireworks specifically, with one child talking about a ‘cobra’
exploding near there. The lack of maintenance referred to earlier also applies to this,
with increased maintenance being a solution proposed by several children.

As examined in Chapter 3, this lack of fencing allows anyone to enter the schoolyard,
both during and outside of school hours. This has led to the presence of strangers,
both children and adults, in the schoolyard during lunch breaks or at the end of the
school day. Several children were concerned about this, with three believing these

strangers could pose a danger to them and their classmates. An administrative staff
member described running into unhoused people, who would sleep on the benches
in the schoolyard, when she arrived at 8 AM at the school. These safety concerns
were partially spread by the children in the form of anecdotes, with one pupil telling
a range of them as a basis for her worries. She had heard that ‘two girls had almost
been grabbed’. The same girl described that ‘near our yard, a little boy died, at the
[supermarket] or so’. The case that this pupil refers to could not be identified by the
researcher, although a fifteen-year-old was murdered in an apartment bordering the
school. While this happened in 2020 and was a result of an interpersonal conflict,

it is logical for the children at this school to have been worried. Another pupil
mentioned that it is frustrating when ‘drunk adults come bother us during football,
and we do not know what we should do’, with a third explaining that ‘sometimes
strange people come to the children, and that is not nice for the little children’. These
concerns highlight the different concerns that dominate within the two schools, as
reflected in the aggregated maps shown in Figures 9 and 10.

Likely partially related to these issues, the children in School 2 considered
surveillance and police presence in a much more positive light than those of School
1. In School 1, only one pupil mentioned the police, saying it would negatively impact
the quality of the schoolyard. In comparison, two pupils in School 2 described

the police as a positive factor for safety, with one also believing it would increase

the quality of the schoolyard. In School 1, two children mentioned surveillance,
specifically cameras, as negatively impacting their quality experience. One of these
two children did believe that surveillance could improve the safety of the schoolyard,
but only slightly. In School 2, four children felt that surveillance cameras could
improve the safety. Their reasonings included protection from strangers, but was
also seen as a solution to solve the conflicts between pupils, to show the ‘objective’
story of the fights. One child also felt such cameras would improve the quality of the
schoolyard, in the same conflict-resolving manner.

5.5 Gendered analysis

Complementing an analysis between the two schools, this research also compares
the perceptions between boys and girls. As explained previously, the girls sample
was randomised into a smaller number of participants to allow for an accurate
comparison with the boys. As was done above, the results will be presented using
the aggregated maps, focusing on the most frequently mentioned factors. The girls
selected aggregated map, pictured in Figure 11, includes twenty-one concepts,
compared to the thirteen concepts in the aggregated map by the boys. It should be
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noted that children from School 2 were overrepresented in both groups, which could
explain some of the similarities to School 2’s aggregated map. For instance, the
relative dominance of manufactured equipment as compared to natural elements is
likely a result of this discrepancy between the samples.

The difference between the maps of the boys and girls is not merely in the map of
the most frequently mentioned concepts but applies to the total maps as well. This is
further displayed in Table 3, which shows the network statistics. The girls included
more components and made more connections between these components, resulting
in more complex maps. This complexity is also mirrored in the total maps, with the
girls’ map significantly being more difficult to read.

The schoolyard

As was done with the comparison between the schools, three levels can be discerned
from the mentioned components. Similarly to the school-level analysis, the
equipment and activities in the schoolyard play a major role for the children. Overall,
the boys mentioned seven types of equipment and one play activity (tag), compared
to the ten types of equipment mentioned by the girls, who did not mention tag or
hide-and-seek. Most popular for the boys was the football field, with 10 children
mentioning the football field and other related concepts. This applies predominantly
to School 2, where the adapted football field was the topic of much discussion. This
is reflected in the centrality of this concept in Figure 12. The football field was also
mentioned by six girls, roughly half of the included sample. For the girls, the design
of the football field mattered less, with only one girl mentioning the goal posts.

Liked by both boys and girls were the swings, with all but one of the girls and nine
boys discussing them. This was the most popular item across the board, with all
children assigning it a positive value. Three girls mentioned liking the round swing,
while two boys felt that it could be dangerous if someone fell from the basket. One
boy also believed that the individual swings could be used for risky play, by swinging
fast and high. In both groups, a child felt that the swings could also be a source of
conflict, mirroring the feelings of the teacher quoted earlier.

Also enjoyed by boys and girls was high climbing equipment, although less than the
swings. Five girls and seven boys considered it an element that positively affects the
quality, although three girls also considered it unsafe. Three boys also described the
specific wooden climbing equipment in School 2 as unsafe, while three girls felt that

this equipment negatively impacted the quality. Equipment like the table-tennis table
and the jumping equipment was discussed by both groups. Six boys mentioned the
slide, and three brought up the game of tag. These were not mentioned by many girls,
who instead discussed tumble bars, balancing equipment and huts and tunnels.

The complete maps include a similar number of natural elements in each map, but
the frequency of the components varies strongly between the boys and girls. Whereas
flowers were the only natural elements mentioned by three boys, the girls discussed
water, birdhouses and loose sand and mud. The latter was considered as a negative
factor, predominantly for reasons related to cleanliness. Interestingly, this concern
was not brought up in relation to water, which was seen by four girls as a positive
element. Zero girls mentioned flowers, focusing more on other greenery such as
edible plants and trees.

When it comes to the amenities within the schoolyard, the girls discussed two main
topics, namely benches and huts. Three girls described wanting a hut, with benches
being twice as popular. Huts were also considered as a place that could allow for

a calm moment, with trees and tunnels providing other suitable spaces. Benches

in return were considered as a method to reduce conflict, especially in the second
schoolyard, where there was limited seating available. Three girls also discussed
graffiti, although one girl disliked it. It should be noted that the two girls who
positively mentioned graffiti, seemed to refer to colourful street-art. Both girls spoke
positively of having more colour in their schoolyard, indicating that it was much
lacking in cheer.

Lastly, five girls shared the concern that the schoolyard could be rather unsafe
during the rain, as equipment could become slippery. This concern was particularly
dominant regarding the climbing equipment, both the more general concept and the
specific equipment within School 2.

The school

Several girls referred to two concepts in this category: other children and nature
education. Both concepts were mentioned by three girls, in positive manners. Three
girls mentioned nature education to improve their schoolyard experience, although
they did not elaborate on this much. Concepts pertaining to this topic were not
mentioned by more than one male participant.
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In both total maps, supervision is connected to quality and safety, with a girl
specifying that more trees allowed for more supervision, while a boy believed that
additional supervision would encourage more risky play. One boy felt that the
presence of adults he knew would make the schoolyard safer, with a girl saying that
such adults made the schoolyard more enjoyable. One girl also mentioned that the
presence of boys made for a less safe schoolyard, specifically as a result of football-
related conflicts. Conflict was present in both complete figures, with girls also
drawing connections to what could reduce this. While swings were seen to lead to an
increase in conflict, additional benches and more variation could reduce the tensions
in the schoolyard. The same connection between swings and conflict was drawn by
the boys, who also felt that the tumble bars could increase conflict. In their eyes,
increasing the size of the goal posts could reduce the conflict, as described in the
schoolyard comparison.

The neighbourhood

Much more central in the girls’ map are litter and unknown adults, indicating that
they considered what factors influenced these components, as is shown in Figure
11. As litter was mentioned by several girls, it is included in Figure 13. The presence
of unknown adults and the connected factors were only mentioned by one or two
girls, meaning that they were not included in this figure. Additional fencing was
considered as a method to prevent transfers from entering, with bushes being
considered by one girl for the same purpose. Several girls felt that these unknown
adults would make them feel unsafe, as well as reduce the quality of the schoolyard.
Moreover, they believed that both adults and children (not from their school) would
leave litter in their schoolyard, further negatively impacting them. Three girls
connected litter and quality negatively, equal to those who connected it to safety.

Contrastingly, five boys felt that litter would negatively impact quality, with only

one connecting it to safety. Instead, the main topics pertaining to safety were the
presence of surveillance and fencing. Both were seen as positive by three boys each.
These were not nearly as popular amongst the girls, although they also connected
these concepts to safety. Garbage cans were also mentioned by several boys, believed
to positively impact quality. Although mentioned by fewer girls, Figure 13 shows that
girls also believed that garbage cans could help reduce the litter in the schoolyard. In
comparison, the concept ‘well maintained’ was more central in the map created by
the boys. This can be explained partially by their focus on a well-maintained football
field, increasing the importance of this concept.
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Table 3

Network statistics for aggregated maps.

Girls
School 1 School 2 Boys (adjusted)
Number of
components 73 63 67 82
Number of
connections 116 92 89 115
Density 0.02 0.02 0.02 0.02
Most central Trees, Football field, | Football field, Litter, football
components | risky play conflict trees field
Number of
driver
components 53 52 58 64
Number of
receiver
components 2 2 1 2
Number of
ordinary
components 18 9 8 18
Complexity
score 0.038 0.038 0.017 0.031
Figure 11

Displaying the total aggregated map for the girls.
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Figure 12
Displaying the total aggregated map for the boys.
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Aggregated map for the girls, with only the returning elements selected.
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The total social maps displayed here were visualised using Pajek software. While
the aim was to colour-code the categories according to the grouping attached in

the appendix, this did not run without issues. Despite re-running the software, this
was not resolved. To mitigate this, the elements were placed adjacent based on this
categorisation. The network statistics are a different way of examining the data,
although similar conclusions can be drawn. For instance, the most central elements
highlight the different interests between the schools, as well as the differences
between the boys and girls. The complexity score for the boys’ map is significantly
lower than that of the other three groups.

5.6 Scenario analysis

The focus on this thesis is on the perceptions of the children with recommendations
formulated on the scenario approach being a smaller section. The scenarios explored
here are only a small sample of the possibilities with this method. Per group (School
1, School 2, boys, girls) a scenario is run, to see how quality and safety perceptions
could be improved for these children. For each group, the three most mentioned
concepts were chosen and assigned a value of either 0.1 or 1. Only three concepts

are examined per group for the sake of brevity. Concepts such as litter and unknown
adults were assigned the value of 0.1, as they negatively impacted the children and
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would need to be reduced. o is not frequently assigned in FCM-scenarios, as it is
rarely possible to completely exclude a factor. Elements like fences and swings were
assigned a value of 1, as their presence were (predominantly) seen as positive, and
their presence can be controlled. Safety and quality were not assigned different
values, and the factors not in the included three were also assigned their original
values. In the instance that several elements were mentioned by the same number of
children and included in the top three, all elements were included.

FCMapper was used to conduct these scenarios, which calculates the results based
off the aggregated matrix created earlier. After assigning a value between 0 and 1 to
several concepts, the software calculates the impact of these new values on the other
concepts. This is done a number of times, to create a ‘stable’ network. This stable
state and its correlated values are then displayed in the software. The software also
displays which concepts were impacted positively and negatively, along with the
strength of this impact. This strength is indicated using a scale between 1 (strong
change) and 4 (very weak change). The following section will present per group
which scenario was run and the calculated impact of this.

The choice was made here to calculate scenarios based on the most discussed
elements, rather than run several scenarios and calculate which one most positively
impacted quality. This was preferred, to adhere more closely to the preferences
echoed by the children. This results in scenarios that might not only have positive
impacts, although these more complex results are also a more accurate portrayal of
reality.

School 1

In School 1, two issues occurred with the running of the scenario. High climbing
equipment was considered as key for quality perceptions, but negatively impacted
safety perceptions. Furthermore, only one other element (slippery) pertaining to
safety was mentioned by more than three children. Initially, the scenario was run
including high climbing equipment assigned a value of 0.5, to find the balance
between both points. However, this value did not work well in the scenario, thus
the high climbing equipment was kept at the original value decided by the children.
Only three variables were thus changed in this scenario: swings, football field and
slippery. 94.5% of variables were changed, with three being impacted negatively.
The three negatively impacted concepts were chatting, space and quality, although
all the impacts were categorised as weak. Nonetheless, this means that the changes
tested here would slightly decrease the quality perception. Six impacts were strong
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or medium level, with conflict, safety and risky play being strongly impacted in the
positive direction. It should be noted that a positive increase of conflict means that
there is more conflict, positive thus only indicating the statistical direction. The
proposed changes would thus mean that the schoolyard is overall much safer, despite
an increase in conflict and in risky play.

School 2

The scenario for School 2 included seven changed concepts, with table-tennis table,
football field and swings pertaining to quality. Litter and the wooden climbing
equipment were assigned a value of 0.1, while fences and surveillance were assigned
a value of 1.0 to increase the safety of this schoolyard. 87.5% of variables were
impacted by these changes, with two concepts being impacted negatively. Both
negative impacts were categorised as strong, thus indicating a significant decrease in
development and the presence of unknown adults. The latter is a positive impact for
the children, despite being negative numerically. The only other variables affected
strongly were conflict and safety, both of which increase strongly as a result of these
changes.

Boys

To run the scenario that adheres to the wishes of the boys, the football field, high
climbing equipment and swings were assigned a value of 1.0. Also assigned a value of
1.0 were the concepts of surveillance and fences, meant to improve safety. Lastly, the
wooden climbing equipment was assigned a value of 0.1, to reduce its risks to safety.
These changes impacted 88.9% of variables, all of which were impacted positively.
Most variables were impacted only weakly, except for conflict, safety, risky play and
supervision. The first of these three concepts were impacted strongly, although it
should be noted that a positive change of conflict indicates an increase in conflict.

By making the according changes, the schoolyard would thus become safer, despite
more children partaking in risky play. Although there would be more supervision
available, there would be significantly more conflict, and only a small increase in
quality perceptions.

Girls

The scenario run for the girls included four elements pertaining to quality: swings,
table-tennis tables, benches and football field. The concepts that relate to safety were
slippery, high climbing equipment and litter. The first four were assigned a value of
1.0, indicating that the availability of these elements would be increased, with the
latter three concepts being assigned a value of 0.1, to limit their presence. 87.5% of
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variables impacted by these changes, with two concepts being negatively impacted
and the remaining being positively impacted. Conflict and the presence of unknown
adults were impacted negatively, meaning that a schoolyard that incorporates these
changes would have less conflict and less strangers. Conflict was impacted strongly,
with safety being the only other strongly affected variable. This schoolyard would
thus be considered much safer by the girls, although the quality perceptions would
merely improve weakly.
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6. DISCUSSION

This thesis aimed to assess children’s understanding of their schoolyard, focusing
on the factors that contribute to their perceptions of quality and safety. Three

main research avenues were explored, those of greenness, gender and openness,
throughout three levels: the school, the schoolyard and the neighbourhood. The
results tell a rich story, shared by children excited to participate. The children’s
perceptions largely echoed their own schoolyard, with the opinions reflecting

the differences between the two schoolyards. This tendency to mirror their

own schoolyard indicates that most participants used their own schoolyard as a
baseline to build upon. The pupils from School 1 created more complex maps,
primarily focusing on natural elements. In School 2, the focus was predominantly
on manufactured equipment and football fields, with the pupils also mentioning a
significant number of negative elements. This contrast could be partially attributed
to the children focusing on what is familiar to them, thus predominantly reflecting
their own schoolyard. Especially the presence of negative elements in School 2 could
be related to the openness of the schoolyard, as the closed schoolyard of School 1 has
few mentions of such elements.

Due to the methodology, certain questions, like whether children enjoy outdoor
play itself, or if they play outdoors frequently, cannot be answered in this thesis.
Moreover, the limited sample size further delimits the ability to answer questions
with a high degree of certainty. Nonetheless, the fuzzy cognitive maps were rich in
complexity and provide ample information to compare with previous studies.

While gender was examined separately within previous sections, it is incorporated
with the other elements in this section. The picture painted by this analysis is
relatively similar to the findings of earlier studies, but with unique insights. In this
study, girls were much more likely to create complex maps, incorporating more
elements and focusing more on natural elements. In the aggregated map for boys,
the football field played a much more central role, mentioning limited natural
elements. These differences are rather striking, both in terms of complexity and
themes discussed. Furthermore, the focus on the openness of schoolyards and the
combination of factors contribute to the strengths of this thesis.

6.1 Questionnaire

The survey results showed that the concerns in the sample largely reflect the national
reasons contributing to the decline in outdoor play. Most of these children live near
their school, with most children being able to reach their school independently,
which is in line with Dutch governmental recommendations (Onderwijsraad, 2019).

Many these children do not play at the school after class hours, attributing this to
busy schedules and a lack of interest in the schoolyard. Other children mentioned
that they could only play there when there was supervision, in line with prior
research on the decline in outdoor play.

6.2 The schoolyard

The children’s fuzzy cognitive maps, in all groups, showed a predominant interest in
the design of the schoolyard and the play-supporting elements. This interest is also
prominent in the existing literature, with a large number of studies focusing on this
topic. In a way, each school represents a strand of this literature: one schoolyard
consists mostly of manufactured equipment, and the other of natural elements.
These will be elaborated upon here, organised along the themes used in the results
section.

Equipment

How the children in this thesis perceived the equipment was largely in line with the
findings of other studies. In both schools and both gender groups, swings were one of
the most popular concepts. The interest in swings across groups has been identified
previously, with this type of equipment being perceived as relatively gender-neutral
(Barenie et al., 2024). The round swing was mentioned only by girls as a positive
factor, while some boys expressed that it could be dangerous. This fear is not
reflected in prior literature, but the round swing has previously been shown to be
used predominantly by girls (Bourke & Sargisson, 2014). Rather popular with boys
and girls was the high climbing equipment, both in this study and existing literature
(Raney et al., 2023; Sandseter et al., 2021). The climbing equipment in School 1

was much more popular, with children in School 2 complaining that the climbing
equipment in their schoolyard was boring. This highlights that children are less
likely to play when they perceive their schoolyard as uninteresting, thus reducing the
amount of outdoor play they engage in (Zamani, 2016)

Interestingly, pupils of both schools were concerned about the safety of such
climbing equipment, with many sharing anecdotes of classmates injuring themselves.
Previous work suggests that this would be lower in School 1, where children are

more encouraged to engage in risky play and should thus be more adept at handling
these situations (Lavrysen et al., 2017). While children in both schools shared these
concerns and anecdotes, in School 1, the children were more engaged in how to
prevent these falls. Several children discussed guiding ropes to safely use climbing
equipment, supporting the findings of Lavrysen and colleagues.
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Remarkably popular in School 2 was the table-tennis table, mentioned by twelve
children, both boys and girls. Although this specific type of equipment was not
explicitly discussed in other literature, it could be considered as equipment that
supports competitive play. The pupils of School 2 typically used this table to play
‘round-the-table’, where a ball is passed amongst children running around the table,
with the winner being the person who can keep passing the ball the longest. While
prior research often highlights that boys are more likely to participate in games like
this, this was not the case here. Contrastingly, the game was more popular among
girls, with boys mostly participating when they did not have access to the football
field.

Also popular amongst the girls were the tumble bars, or tumble areas, where they
could do gymnastic tricks. Several of the girls called this their favourite space in the
schoolyard, explaining that they would spend their lunch breaks there and chat to
their friends. Again, this is in accordance with previous studies, which found that
girls are more likely to prefer balance and coordination equipment (Pawlowski et al.,
2019).

A significant discrepancy between the boys and girls in this study was their
preference for slides, which was mentioned by six boys but not by any girls. Other
researchers did not report this finding, and it is unclear what the reason behind this
discrepancy is.

Natural elements

The natural schoolyard in this study, belonging to School 1, follows the pedagogy
typically associated with such schoolyards and includes many elements mentioned in
other studies (Stevenson et al., 2020). The schoolyard features various green spaces,
with sand and water incorporated in several ways. The schoolyard of School 2 is
predominantly concrete, with only one natural area, which looks somewhat out of
place.

Fjortoft (2004) described that natural schoolyards are more likely to encourage
open-ended play, fostering creativity and independence amongst the pupils. In
School 1, creativity was recognised as important in the schoolyard, while it was not
mentioned in School 2. This is thus consistent with the findings by Fjertoft (2004).

Loose sand and mud have been attributed negative values across the schools, mainly
due to concerns about staying clean. This is corroborated by earlier research on
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parental attitudes towards natural schoolyards, where parents expressed frustration
about their children returning home with dirty clothes (Van Dijk-Wesselius et al.,
2021). These concerns are likely conveyed to the children by their parents, which
impacts their perceptions.

Existing research often advocates for a shift towards green playgrounds, as they
could encourage girls to be more active and change the gender dynamics within the
play space (Anggérd, 2011; Nicksic et al., 2018). While no comparison was conducted
here between the girls of School 1 and School 2, it seems that these schoolyards
indeed accommodate different gender dynamics. The aggregated map created by the
girls shows an interest in natural elements, which were predominantly mentioned

by the girls in School 1. Moreover, the aggregated map includes various types of
equipment, indicating an interest in variation in the schoolyard. School 2 has limited
variation, partly due to the removal of the swings and the table-tennis table. On

the other hand, School 1 has a significant variety of elements, which could be more
enjoyable for the female pupils. Due to the limitations of this data, this cannot be
empirically confirmed, but the results suggest that the girls in this study would prefer
a natural schoolyard and engage in more outdoor play.

The results from this study further suggest that boys in School 2 were more
physically active than their female classmates, with the football field being their
preferred activity. A twelve-year-old boy in School 2 explained that the children
‘care for and respect each other’, saying that ‘the children who are not so good at
soccer, but I choose them, so they feel like they belong’. He also said that girls were
more than welcome to join the games, although one teacher explained that the girls
would often end up excluded. The equipment that the girls of School 2 preferred and
encouraged them to engage in physical activity was removed, specifically the swings
and the table-tennis table. This further supports the suggestion that boys are more
physically active than their female counterparts in more concrete schoolyards.

Moreover, unstructured observation by the author supports this point. The girls in
School 1 were actively playing and interacting with boys. In School 2, the older girls
spent their lunch breaks walking around or sitting on the few available benches,
while the boys and a few younger girls played football. Previous research has shown
that younger girls still play more, but that this decreases significantly when they
get older, with them usually preferring to sit and chat (Bourke & Sargisson, 2014).
Furthermore, the girls in School 2 mostly stayed near the edges of the playground
or leaned against the walls of the utility building located in their schoolyard. This
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marginalisation of girls towards the edge of the schoolyard was also found by
Paechter and Clarke (2007).

Activities

Much of the previous research has found that football fields were much more popular
amongst boys, with girls often being excluded from joining (Reimers et al., 2018).

As described above, this closely mirrors what happens in School 2 and is thus in line
with earlier results.

While tag was frequently discussed in both schools, hide and seek was only popular
in School 1. While Karsten (2003) found that hide and seek and tag were not gender-
stereotyped, they were more popular amongst boys in this research. Both groups
mentioned that tunnels could be a good element for hide and seek, with boys also
mentioning nature and wild greenery as positive influences on the game of hide and
seek. Spaces that provided hiding places were helpful during hide and seek, but also
beneficial for taking some time away from others. In line with research by van den
Bogerd and Maas (2024), the pupils from the green schoolyard spent more time
discussing the ability to have a calm moment. They connected trees, tunnels, and
the treehouse to a calm moment, whereas the pupils in School 2 connected it only to
the concept of a hut. Both the concept of ‘hut’ and the separate concept of ‘huts and
tunnels’ were mentioned by several girls, suggesting a preference for spaces to sit
and take some time away from the schoolyard. This again is in line with the research
described earlier.

Other authors described that children, especially boys, can be socially excluded for
cross-gendered behaviour (Freeman, 2007; Boyle et al., 2003). This was not found
in this thesis, although that does not imply that such social exclusion was absent.
During one lunch break, a boy approached the author and asked why she was
wearing a blue jacket, when this was a ‘boy colour.” This was a minor comment, but it
highlights that this behaviour occurs within these schoolyards, and that the children
might have left it out of the FCM, potentially to adhere to the socially desirable
answers.

While results from other studies indicate that conflicts may be more prominent in
traditional schoolyards than in green schoolyards, the conflict levels between the two
schools seemed relatively similar here (van den Bogerd & Maas, 2024). Three pupils
of School 1 mentioned conflict, compared to two pupils in School 2. Interestingly,
this suggests that conflict might be more prominent in the green schoolyard, but

the difference is too small to discern any concrete findings. In both schools, swings
and the football field (specifically the goalposts in School 2) were seen as sources of
conflict. The tumble bars in School 1 and the table-tennis table in School 2 were also
seen as conflict-increasing elements. Pupils from School 2 mentioned that additional
variation, benches, and different goal posts could help resolve some conflicts.

This indicates that it is the more traditional types of equipment that tend to cause
arguments, thus aligning with prior research.

Safety

As was expanded upon in Chapter 2, there is significant discourse surrounding safe
environments for children and the considerations about risky play. Some children
explicitly said they enjoyed playing in a challenging way, whether this was through
heights, speed or other factors. For other children, it was more implicit in their story,
like in the high climbing equipment concept. Children in both schools had concerns
about such equipment, understanding that it could be dangerous. In School 2, these
fears were dominant, with many children assigning strong negative values to the
wooden climbing equipment. In School 1, more children considered it a learning
curve, talking about guiding ropes or avoiding the equipment during rainfall. This
concern was echoed by both groups of pupils, who shared the concern that slippery
equipment was much less safe. More girls also mentioned this than boys, suggesting
that there may be a difference in risk-taking strategies, as found in earlier literature
(Isci & Hasirci, 2023).

6.3 The school

Prior research also attributes significant importance to the teacher’s role, although
there is much more to be explored. The children, too, felt that their teachers and
other staff played a role in their experience, although they discussed this much more
briefly than the play-supporting design elements.

Rules and supervision

The pedagogies of the two schools differ significantly, with School 1 adopting

an approach with minimal rules and School 2 aiming to resolve conflict by
implementing additional rules. This diversity is not uncommon, and the difference in
regulation can determine how the children experience their play space (Aminpour et
al., 2020). One child mentioned the lack of rules in School 1, explaining that while it
made the schoolyard more fun, it also made it less safe. In School 2, the schoolyard
was adapted several times, such as the removal of the swings and splitting the
football field. This was done to resolve the conflict, as implementing rules had not
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been enough to prevent arguments between the pupils. Findings from other research
cannot be compared here, such as the finding that boys are more likely to break rules
(Aminpour et al., 2020). Nonetheless, the aforementioned study found that girls
were often negatively impacted by the consequences, which can be seen in School 2.
The removal of the swings had a more negative impact on the girls, and even those
who did not play football were often confronted with the conflict arising from the
divided pitch.

Education and maintenance

While limited research on children’s experiences of schoolyard maintenance exists,
Rigolon et al. (2015) suggest that involving pupils in the regular maintenance could
beneficially impact them. These authors suggest that children could feel more
connected to nature and to their schoolyard. The findings from this thesis align with
this, with several children from School 1 choosing to participate in the maintenance
and having significant knowledge on natural elements.

Van Dijk-Wesselius and colleagues found that outdoor learning, whether traditional
education outside or more nature-focused, was beneficial. This was echoed by

the children in School 1, especially the girls. Not only was this concept explicitly
mentioned by several pupils, but the benefits of it seem clear: in School 1, children
discussed a much larger number of natural elements. In School 2, no outdoor
learning programmes are in place, and the schoolyard does not offer any suitable
space to host such activities. The findings from this study thus support earlier
studies, which show that children not only enjoy such classes but also benefit
educationally.

6.4 The neighbourhood

The level of openness of these schoolyards was of special interest in this thesis,

due to the limited available research and the call from the Rotterdam municipality

to open up the schoolyard. Two children, both pupils from School 1, explicitly
mentioned their open schoolyard, referring to it negatively. Most children instead
spoke of fences, with those in School 1 disliking them and those in School 2 assigning
them positive values. These values are remarkable, as they contrast with the reality
of schoolyards. While most aspects mentioned by the pupils reflect their own
schoolyard, the opposite is the case here.

While limited research is available, the point raised by Derr & Rigolon (2016) on the
potential dangers of fully open schoolyards is somewhat corroborated here. Although

the dangers discussed in that article are specific to the US context, the principle
remains that there are concerns when anyone is able to enter the schoolyard. These
concerns are particularly relevant when considering the findings of the second
schoolyard, where several children discussed elements such as litter and fear of
unknown adults in their schoolyard. Surveillance was considered a solution mostly
by the boys from School 2, which is not reflected in the literature. Girls felt that litter
was both unsafe and negatively impacted the quality of the schoolyard, while boys
only discussed the latter. This could be a sign of different attitudes towards risk, as
were identified by Isci and Hasirci (2023).

6.5 Methodological reflection and limitations

The use of fuzzy cognitive mapping in this context, particularly with children, is
relatively unique, yielding insights that are not limited to the data but also to the
methodology. These will be discussed here, including the limitations and advantages
of this method in this research context.

While the method is not new, its use in the field of urban studies remains limited.
The majority of existing literature is rather technical, both in terms of chosen topic
and writing. This complicated the research process, due to the non-technical focus
of this research. The conducted pilots were key in ensuring a relatively smooth
fieldwork period, as the implemented adaptations allowed the research process to be
more suitable to the children. Furthermore, both the analysis and the presentation
of the results can be done in several ways, with many previous studies adopting a
rather technical approach. In this thesis, two software programmes (FCMapper and
Mental Modeler, supported with RStudio) were used to analyse the data. The choice
of these different software was due to their ease of use and various analysis methods,
allowing for richer results.

For the presentation of the results, a less technical focus was adopted, prioritising
the qualitative aspects of this research. This was combined with technical elements,
such as the aggregated maps and the network statistics. While this meant that

the quantitative analysis was less in-depth, it was still preferred here. The more
qualitative approach allows the results to be clearer to a wider audience, thus being
more suitable for school employees and others to easily understand.

Despite using two software programmes, several limitations remain. Wildenberg
et al. (2014) highlight that the analysis of FCMs remains especially lacking, with
a significant amount of uncertainty remaining. A common challenge is striking a
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balance between simplifying the aggregated maps to make them legible without
erasing the nuances of the data. This challenge was overcome here by including both

a complete aggregated map and a condensed map with the most mentioned concepts.

Another difficulty is the ‘controversial’ concepts, to which certain children assign

a positive relationship, while others assign a negative one to the same connection.
These relationships were combined using a simple average, which can obscure such
conflicts. To mitigate this, the strongest conflictual relationships were described in
the results section.

While these limitations should not be ignored, the benefits of fuzzy cognitive
mapping were considered to outweigh the disadvantages for this thesis. It allows
for the rich insights from qualitative methodologies, as well as the more welcoming
setting of a verbal interview, which is especially suitable for children. It combines
these benefits with those of quantitative methods, allowing for the weighing of
different concepts and thus enabling the discernment of priorities.

Although Rotterdam is a relatively unique city within the Netherlands, the case

may reflect other medium-sized cities internationally. The sample studied here is
diverse, representing many of the country’s major ethnic groups. However, although
Rotterdam may be relatively hostile to children’s independent mobility compared

to other Dutch cities, this might be representative of other countries, where fewer
pupils can walk to school independently. Nonetheless, concerns about gender
dynamics in schoolyards, a lack of outdoor play, and minimal access to nature are
present in many countries, highlighting the need for further research.

6.6 Future research

Especially interesting could be to conduct this research again, but in two phases.
First, the FCMs could be conducted similarly to this study, after which the children
would visit the other school, and the same FCMs would be conducted again. This
could provide more insight into their preferences, not only by accounting for the
bias towards their surroundings but also by researching if one trip would be enough
to counter this bias at least somewhat. This would be particularly insightful if two
distinct schoolyards were used, as was done here.

Another avenue for future research is the further exploration of fuzzy cognitive
mapping with children. This could be in various contexts, as the method showed
significant potential during this research. It could be valuable to explore how
different age groups react to the method, or if the differences between boys and girls
in their network complexities appear in other studies as well.

6.7 Future recommendations

In line with the findings from this study, particularly those from the scenario
analysis, a set of recommendations arises for schoolyard design. These are not
conclusive, but they are meant to indicate potentially relevant factors.

The opening up of schoolyards has gained significant popularity, with municipalities
and researchers enthusiastically promoting this (Sekulova & Ruiz Mallén, 2023).
This shift should not be discredited, but it is necessary to be cautious when opening
up schoolyards. The results from this research highlight that, although highly
context-dependent, completely open schoolyards may be less attractive to children
and perceived as dangerous. Even if this danger is merely perceived, it remains
essential to address, as children’s safety perceptions will play a significant role

in whether they enjoy playing outside. Nonetheless, open schoolyards are often
beneficial in several ways, for the children and the wider neighbourhood. This
nuance necessitates a compromise, of which School 1 is a good example. While its
fenced area allows teachers to keep an eye on the children and have more control
over how the schoolyard is used, its supervised openness means that many of the
benefits of a fully open schoolyard can still be enjoyed.

Moreover, it is not merely the design of the schoolyard and its elements that

should be considered. The role of the teacher is key in this, as well as the role of the
school. Different rules and different styles of supervision can change a schoolyard
completely, without physical intervention. It is more so a call to reassess these

rules and understand their impacts. A combination of well-considered rules, active
supervision and designed-in risk could allow pupils to learn their own strengths and
limitations in play, without risking significant harm. Nature education, or outdoor
learning, is another factor that does not need to be embedded in the design, although
this could be beneficial, and positively impacts the pupils in several ways.

The factors above are of significant importance but should not be implemented
without including children’s voices in the process. This research follows many
others in highlighting how well children are informed about their environment, and
how they strongly consider elements like safety and the well-being of others. The
complexity of these maps, both in the diversity of elements as well as the connections
between them, shows that these children understood their schoolyard as a space
influenced by both social and physical elements. The children are not only the
primary users of their schoolyard, but also knowledgeable and should be included in
planning processes. The scenarios highlight that the number of variables impacted
by a change of even one variable, thus requiring careful consideration and an ability
to adjust the design afterwards.
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7. CONCLUSIONS

This thesis set out to explore children’s perceptions about their schoolyards,

aiming to understand what affected their quality and safety experiences. This
exploration was done while considering three scales: the schoolyard, the school and
the neighbourhood. This multi-scalar approach has allowed for a more complex
reflection on children’s spaces, increasing understanding on the intricacies of
schoolyards. The methodology of fuzzy cognitive mapping was adapted to be
child-friendly, resulting in rich results, both quantitatively and qualitatively. The
results highlight that these children were excited to participate, with most children
enthusiastically sharing their thoughts. The research questions are reflected upon
using these results, after which the limitations and future directions are discussed.

»  What is the design of these schoolyards?

Understanding the design of the schoolyards was crucial in this research, as this
design shaped the children’s perceptions. The comparison between an open, concrete
schoolyard with a closed, green schoolyard highlighted this, with many children
mentioning elements present in their own schoolyard. Perhaps the most striking
example of this is the number of natural elements mentioned in the different schools,
with ten elements being mentioned in the green schoolyard and three in the concrete
schoolyard.

e How do children perceive the design of their schoolyards?

This familiarity bias is one of many factors that influence how children perceive the
design of their schoolyards. It is not surprising that the children spoke at length
about equipment, including swings and climbing equipment. However, for them
the schoolyard was much more than the affordances offered by manufactured
equipment. Some children described using equipment for other types of play, like
playing round-the-table on a table tennis table, while others used tunnels and
treehouses to find a calm moment. Activities like hide and seek, tag and outdoor
education might not be in the built form of the schoolyard, but was crucial to the
pupils. Furthermore, conflict and friendship significantly influenced the children,
indicating that the social sphere of the schoolyard is key. This extends to the role
of teachers and parents, whose supervision was believed to influence children’s
behaviour.

«  How are these perceptions gendered?

Comparing the perceptions of the boys and girls, it is evident that these perceptions
are at least partially gendered. The aggregate maps differed not only in terms of
content, but also in terms of complexity. This suggests that girls focus on different
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elements than boys but also consider more elements and more interconnections.

In line with earlier research, this thesis found that boys and girls tended to prefer
different activities, with football being preferred by boys and girls favouring
activities like tumble bars (Reimers et al., 2018). Elements like climbing equipment
and swings were previously identified as more ‘gender neutral’, which was largely
reflected in this thesis (Barenie et al., 2024). Gender-stereotypical dynamics might
also be less present in green schoolyards (Nicksic et al., 2018), allowing girls to be
more physically active and feel more comfortable in the space. While physical activity
was not studied in this thesis, it is evident that girls enjoy natural spaces and a wide
array of natural elements. This thus supports prior research. Safety was more central
in the female aggregated map, indicating that safety perceptions are also gendered.
Moreover, boys were more focused on elements like surveillance and fences, where
girls discussed litter and slippery equipment. This aligns with existing research that
indicated different risk-taking strategies for boys and girls (Isci & Hasirci, 2023).
These findings provide further insights into the gender dynamics in schoolyards,
illustrating the importance of green elements in countering this.

+  Does the openness of a schoolyard impact the children’s perceptions?

This thesis identified openness as an important factor in children’s perceptions,
although this differed between the two schools. Some children in School 1, the
enclosed schoolyard, disliked the fences and preferred a more open schoolyard,
while classmates favoured these fences and would prefer the schoolyard to remain
closed after hours. Contrastingly, most children from School 2, the open schoolyard,
preferred having more fencing. These pupils were concerned about the ease of
accessibility, due to the increased presence of strangers and litter. This suggests
that opening up schoolyards could be beneficial, but the scale of the neighbourhood
should be considered and children should be protected from harmful elements.

The focus of this thesis was on gaps in existing literature, such as openness, which
indeed were found to be important for the children. However, the implications of
this thesis extend beyond these research gaps. The findings, particularly from the
scenario approach, highlight that schoolyards are complex spaces, where changing
one element could have unexpected consequences. While the scenarios modelled
here only included three adjusted elements, nearly all variables were impacted. This
is emblematic of the intricacies of schoolyards, and should be considered in future
adjustments of schoolyards. As indicated in Chapter 3, this is further complicated by
wider urban dynamics, with access to green schoolyards often unequal (Gallez et al,
2024).
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The present thesis was subject to several limitations. These limitations include a
limited sample size, the adaptation of FCM for children and the lack of information
on ethnicity and other factors. It could be beneficial for future research to adapt FCM
further, include more participants and collect more data on the individual children.
Despite the exploratory nature of this thesis, it offers insights into children’s
perceptions, as well as methodological reflections about FCM.

Children are not merely the ‘canaries in our mines’ or an ‘indicator species’, they are
much more than that. This was evident during the data collection, where the children
enthusiastically participated and shared their nuanced opinions. Their combined
insights point out that schoolyard design is not solely about equipment or a space
during lunch break. The move towards green and open schoolyards is representative
of a much wider shift, towards nature and co-creation of spaces. This transition is
admirable, but can only be done correctly if children are recognised for their insights
and can truly participate.

93



94

8. BIBLIOGRAPHY

Aminpour, F., Bishop, K., & Corkery, L. (2020). The hidden value of in-between spaces for
children’s self-directed play within outdoor school environments. Landscape and urban
planning, 194, 103683.

Anggard, E. (2011). Children’s gendered and non-gendered play in natural spaces. Children,
Youth and Environments, 21(2), 5-33.

Arup, 2017. Cities alive: designing for urban childhoods. London: Arup

Assuncao, E. R. G. T. R,, Ferreira, F. A. F., Meiduté-Kavaliauskiené, 1., Zopounidis, C.,
Pereira, L. F., & Correia, R. J. C. (2020). Rethinking urban sustainability using fuzzy cognitive
mapping and system dynamics. International Journal of Sustainable Development & World
Ecology, 27(3), 261-275.

Axelrod, R. (Ed.). (2015). Structure of decision: The cognitive maps of political elites.
Princeton university press.

Barenie, M. J., Howie, E. K., Weber, K. A., Thakur, D., Murphy, C. M., & Thomsen, M.
R. (2024). Where the children play: Gender gaps in recess physical activity by age and
playground area. Preventive Medicine Reports, 41, 102699.

Baro, F., Camacho, D. A., Del Pulgar, C. P., Triguero-Mas, M., & Anguelovski, I. (2021). School
greening: Right or privilege? Examining urban nature within and around primary schools
through an equity lens. Landscape and urban planning, 208, 104019.

Baro, F., Camacho, D. A., Perez del Pulgar, C., Ruiz-Mallén, I., & Garcia-Serrano, P. (2022).
Nature-based climate solutions in European schools: a pioneering co-designed strategy
towards urban resilience. In Urban Resilience to the Climate Emergency: Unravelling the
transformative potential of institutional and grassroots initiatives (pp. 125-146). Cham:
Springer International Publishing.

Barreiro, J. A., & Howard, R. (2017). Incorporating unstructured free play into organized
sports. Strength & Conditioning Journal, 39(2), 11-19.

Bartlett, L., & Vavrus, F. (2017). Comparative case studies: An innovative approach. Nordic
Jjournal of comparative and international education (NJCIE), 1(1).

Bassel, L., & Emejulu, A. (2010). Struggles for institutional space in France and the United
Kingdom: Intersectionality and the politics of policy. Politics & Gender, 6(4), 517-544-.
Bates, C. R., Bohnert, A. M., & Gerstein, D. E. (2018). Green schoolyards in low-income
urban neighborhoods: natural spaces for positive youth development outcomes. Frontiers in
psychology, 9, 805.

Bates, C. R., Bohnert, A. M., & Gerstein, D. E. (2018). Green schoolyards in low-income
urban neighborhoods: natural spaces for positive youth development outcomes. Frontiers in
psychology, 9, 805.

Beunderman, J., Hannon, C., & Bradwell, P. (2007). Seen and Heard: Reclaiming the public
realm with children and young people. Demos

Bevolking. Onderzoeko1o. (n.d.-a). https://onderzoeko1o.nl/dashboard/onderzoeko1o/
bevolking--gebied-buurt-

BIBLIOGRAPHY
95




96

Blacketer, M. P., Brownlee, M. T., Baldwin, E. D., & Bowen, B. B. (2021). Fuzzy cognitive
maps of social-ecological complexity: applying mental modeler to the Bonneville salt flats.
Ecological Complexity, 47, 100950.

Blatchford, P., Baines, E., & Pellegrini, A. (2003). The social context of school playground
games: Sex and ethnic differences, and changes over time after entry to junior school. British
Journal of Developmental Psychology, 21(4), 481-505.

Bondi, L. (1992). Gender and dichotomy. Progress in Human geography, 16(1), 98-104.

Booi, H., Boterman, W. R., & Musterd, S. (2021). Staying in the city or moving to the suburbs?
Unravelling the moving behaviour of young families in the four big cities in the Netherlands.
Population, Space and Place, 27(3), e2398.

Bourke, T. M., & Sargisson, R. J. (2014). A Behavioral Investigation of Preference in a Newly
Designed New Zealand Playground. American Journal of Play, 6(3), 370-391.

Boxberger, K., & Reimers, A. K. (2019). Parental correlates of outdoor play in boys and girls
aged o to 12—A systematic review. International journal of environmental research and
public health, 16(2), 190.

Boyle, D. E., Marshall, N. L., & Robeson, W. W. (2003). Gender at play: Fourth-grade girls and
boys on the playground. American Behavioral Scientist, 46(10), 1326-1345.

Brussoni, M., Gibbons, R., Gray, C., Ishikawa, T., Sandseter, E. B. H., Bienenstock, A., ... &
Tremblay, M. S. (2015). What is the relationship between risky outdoor play and health in
children? A systematic review. International journal of environmental research and public
health, 12(6), 6423-6454.

Brussoni, M., Ishikawa, T., Han, C., Pike, 1., Bundy, A., Faulkner, G., & Masse, L. C. (2018). Go
play outside! Effects of a risk-reframing tool on mothers’ tolerance for, and parenting practices
associated with, children’s risky play: study protocol for a randomized controlled trial. Trials,
19, 1-0.

Brussoni, M., Olsen, L. L., Pike, 1., & Sleet, D. A. (2012). Risky play and children’s safety:
Balancing priorities for optimal child development. International journal of environmental
research and public health, 9(9), 3134-3148.

Bundy, A. C., Luckett, T., Tranter, P. J., Naughton, G. A., Wyver, S. R., Ragen, J., & Spies,
G. (2009). The risk is that there is ‘no risk’: a simple, innovative intervention to increase
children’s activity levels. International Journal of Early Years Education, 17(1), 33-45.

Clevenger, K. A., Erickson, K. T., Grady, S. C., & Pfeiffer, K. A. (2021). Characterizing
preschooler’s outdoor physical activity: the comparability of schoolyard location-and activity
type-based approaches. Early Childhood Research Quarterly, 56, 139-148.

Cox, L. J., Cox, A., & Morley, H. (2024). Parental perspectives on barriers and facilitators
of early adolescent outdoor play: A qualitative study. Health Education Journal,
00178969241307155.

Crenshaw, K. (1989). Demarginalizing the intersection of race and sex: A Black feminist
critique of antidiscrimination doctrine, feminist theory and antiracist politics. University of
Chicago Legal Forum, 1989(1), 139-167.

Crenshaw, K. (2015). Why intersectionality can’t wait. The Washington Post, 24(09), 2015.
Darbyshire, P., MacDougall, C., & Schiller, W. (2005). Multiple methods in qualitative
research with children: more insight or just more?. Qualitative research, 5(4), 417-436.

Darke, J. (1996). The Man-Shaped City. In C. Booth, J. Darke & S. Yeandle (Eds.), Changing
Places: Women'’s Lives in the City (pp. 88-99), London: Paul Chapman Publishing Ltd.

De Backer, M. L. (2017). Young people, public space and identity: a-more-than-
representational ethnography of hanging out.

De Lange, A., & Braakhekke, E. (2023, August 10). Mentale Gezondheid Jeugd in cijfers.
Trimbos. https://www.trimbos.nl/kennis/mentale-gezondheid-preventie/expertisecentrum-
mentale-gezondheid/mentale-gezondheid-jeugd/cijfers/

De Lange, H. (2000). Rotterdam voert de verkeerde lijstjes aan.

Derr, V., & Rigolon, A. (2016). Participatory schoolyard design for health and well-being:
Policies that support play in urban green spaces. Risk, protection, provision, and policy, 145-
167.

Dessl, V. (2020). The schoolyard: a space for school and neighbourhood communities.
Renewing Middle School Facilities, 167-209.

Ed Renata, R., Rita, G. R., Irena, C., & Kristina, V. (2021). The Recommendations for
Schoolyard Design to Increase Movement Affordances for Children: Nordic Baltic Learning
Environments for Movement Affordances NPHZ-2017/10130.

Einarsdottir, J. (2007). Research with children: Methodological and ethical challenges.
European early childhood education research journal, 15(2), 197-211.

Engbersen, G., Custers, G., Glas, 1., & Snel, E. (2019). Maasstad aan de monitor.

Engemann, K., Pedersen, C. B., Arge, L., Tsirogiannis, C., Mortensen, P. B., & Svenning, J.

C. (2019). Residential green space in childhood is associated with lower risk of psychiatric
disorders from adolescence into adulthood. Proceedings of the national academy of sciences,
116(11), 5188-5193

European Commission. (n.d.). Nature-based solutions. Research and Innovation. Retrieved
January 27, 2025, from https://research-and-innovation.ec.europa.eu/research-area/
environment/nature-based-solutions_en

Fargas-Malet, M., McSherry, D., Larkin, E., & Robinson, C. (2010). Research with children:
Methodological issues and innovative techniques. Journal of early childhood research, 8(2),
175-192.

Fjortoft, I. (2004). Landscape as playscape: The effects of natural environments on children’s
play and motor development. Children Youth and Environments, 14(2), 21-44.

97



98

Formoso, D., N Weber, R., & S Atkins, M. (2010). Gentrification and urban children’s well-
being: Tipping the scales from problems to promise. American journal of community
psychology, 46, 395-412.

Freeman, N. K. (2007). Preschoolers’ perceptions of gender appropriate toys and their parents’

beliefs about genderized behaviors: Miscommunication, mixed messages, or hidden truths?.
Early childhood education journal, 34, 357-366.

Gallez, E., Mujica, C. P. F., Gadeyne, S., Canters, F., & Baro, F. (2024). Nature-based
school environments for all children? comparing exposure to school-related green and blue
infrastructure in four European cities. Ecological Indicators, 166, 112374.

Gemeente Rotterdam. (2023, June). Rotterdam Gaat voor Groen: De Groenagenda
2023 - 2026. Gemeenteraad van Rotterdam. https://gemeenteraad.rotterdam.nl/Agenda/
Document/1d7e338f-56fd-4c1e-8246-debsabbe8feg?documentld=df6b2db4-9d28-468a-
9caq-56e579e3889d&agendaltemId=3a7c6852-5ea1-4e7¢-9064-13bas3aof8dd

Gill, T. (2021). Urban playground: How child-friendly planning and design can save cities.
Riba Publishing.

Gray, C., Gibbons, R., Larouche, R., Sandseter, E. B. H., Bienenstock, A., Brussoni, M., ... &
Tremblay, M. S. (2015). What is the relationship between outdoor time and physical activity,
sedentary behaviour, and physical fitness in children? A systematic review. International
journal of environmental research and public health, 12(6), 6455-6474.

Gray, P. (2020). Risky play: why children love and need it. In The Routledge handbook of
designing public spaces for young people (pp. 39-51). Routledge.

Gray, S. A, Gray, S., Cox, L. J., & Henly-Shepard, S. (2013, January). Mental modeler: a fuzzy-
logic cognitive mapping modeling tool for adaptive environmental management. In 2013 46th
Hauwaii international conference on system sciences (pp. 965-973). IEEE.

Gray, S., Gray, S., Cox, L. J., & Henly-Shepard, S. (2015). Mental modeler. Computer
software]. https://www.mentalmodeler.com.

Groenblauwe schoolpleinen. Gemeente Rotterdam. (n.d.). https://www.rotterdam.nl/
groenblauwe-schoolpleinen

Gromada, A., Rees, G., & Chzhen, Y. (2020). Worlds of Influence: Understanding What Shapes
Child Well-Being in Rich Countries. Innocenti Report Card 16. UNICEF Office of Research-
Innocenti.

Hansen Sandseter, E. B. (2007). Categorising risky play—how can we identify risk-taking in
children’s play?. European early childhood education research journal, 15(2), 237-252.
Hart, Roger. “Containing children: some lessons on planning for play from New York City.”
Environment and Urbanization 14.2 (2002): 135-148

Hinkley, T., Brown, H., Carson, V., & Teychenne, M. (2018). Cross sectional associations
of screen time and outdoor play with social skills in preschool children. PloS one, 13(4),
€0193700.

Isci, B., & Hasirci, D. (2023). Designing Gender-Neutral Playgrounds: The Impact of Natural
Environments on Children’s Behaviors. Journal of Design and Built Environment, 23(3), 45-
66.

Jack, G. (2010). Place matters: The significance of place attachments for children’s well-being.
British Journal of Social Work, 40(3), 755-771.

Janssen, 1. (2016). Estimating whether replacing time in active outdoor play and sedentary
video games with active video games influences youth’s mental health. Journal of Adolescent
Health, 59(5), 517-522.

Jantje Beton. (2024). Onderzoek buitenspelen 2024.

Karsten, L. (2003). Children’s use of public space: The gendered world of the playground.
Childhood, 10(4), 457-473.

Karsten, L. (2003). Family gentrifiers: Challenging the city as a place simultaneously to build a
career and to raise children. Urban studies, 40(12), 2573-2584.

Karsten, L., & Van Vliet, W. (2006). Children in the city: Reclaiming the street. Children,
youth and environments, 16(1), 151-167.

Kern, L. (2021). Feminist city: Claiming space in a man-made world. Verso Books.

Kirby, J., Levin, K. A., & Inchley, J. (2013). Socio-environmental influences on physical activity
among young people: a qualitative study. Health education research, 28(6), 954-969.

Knox, P., & Pinch, S. (2014). Urban social geography: an introduction. Routledge.

Koning, A. (2012). Waarom niet? Gemeentes en kindvriendelijke openbare ruimte (Master’s
thesis). Erasmus Universiteit Rotterdam.

Konstantoni, K., & Emejulu, A. (2017). When intersectionality met childhood studies: The
dilemmas of a travelling concept. Children’s Geographies, 15(1), 6-22.

Kosko, B. (1986). Fuzzy cognitive maps. International journal of man-machine studies, 24(1),
65-75.

Kruse, J., Kang, Y., Liu, Y. N., Zhang, F., & Gao, S. (2021). Places for play: Understanding
human perception of playability in cities using street view images and deep learning.
Computers, Environment and Urban Systems, 90, 101693.

Kyttd, M. (2004). The extent of children’s independent mobility and the number of actualized
affordances as criteria for child-friendly environments. Journal of environmental psychology,
24(2), 179-198.

Larson, L. R., Szczytko, R., Bowers, E. P., Stephens, L. E., Stevenson, K. T., & Floyd, M. F.
(2019). Outdoor time, screen time, and connection to nature: troubling trends among rural
youth?. Environment and Behavior, 51(8), 966-991.

99



100

Lavrysen, A., Bertrands, E., Leyssen, L., Smets, L., Vanderspikken, A., & De Graef, P. (2017).
Risky-play at school. Facilitating risk perception and competence in young children. European
Early Childhood Education Research Journal, 25(1), 89-105.

Lee, E. Y., Bains, A., Hunter, S., Ament, A., Brazo-Sayavera, J., Carson, V., ... & Tremblay, M.
S. (2021). Systematic review of the correlates of outdoor play and time among children aged
3-12 years. International Journal of Behavioral Nutrition and Physical Activity, 18, 1-46.

Leefbaarheid en veiligheid. Onderzoeko10. (n.d.-b). https://onderzoeko10.nl/dashboard/
onderzoeko1o/leefbaarheid-en-veiligheid

Little, H. (2015). Mothers’ beliefs about risk and risk-taking in children’s outdoor play.
Journal of Adventure Education & Outdoor Learning, 15(1), 24-39.

Little, H., Wyver, S., & Gibson, F. (2011). The influence of play context and adult attitudes
on young children’s physical risk-taking during outdoor play. European Early Childhood
Education Research Journal, 19(1), 113-131.

Loon, J. V., & Frank, L. (2011). Urban form relationships with youth physical activity:
implications for research and practice. Journal of planning literature, 26(3), 280-308.

Luis, S., Dias, R., & Lima, M. L. (2020). Greener schoolyards, greener futures? Greener
schoolyards buffer decreased contact with nature and are linked to connectedness to nature.
Frontiers in Psychology, 11, 567882.

Lundy, A., & Trawick-Smith, J. (2021). Effects of active outdoor play on preschool children’s
on-task classroom behavior. Early Childhood Education Journal, 49(3), 463-471.

Malone, K. (2006). United Nations: a key player in a global movement for child friendly cities.
In Creating child friendly cities (pp. 25-44). Routledge.

McCurdy, L. E., Winterbottom, K. E., Mehta, S. S., & Roberts, J. R. (2010). Using nature and
outdoor activity to improve children’s health. Current problems in pediatric and adolescent
health care, 40(5), 102-117.

Merewether, J. (2015). Young children’s perspectives of outdoor learning spaces: What
matters?. Australasian Journal of Early Childhood, 40(1), 99-108.

Montreuil, M., Bogossian, A., Laberge-Perrault, E., & Racine, E. (2021). A review of
approaches, strategies and ethical considerations in participatory research with children.
International Journal of Qualitative Methods, 20, 1609406920987962.

Morawska, A. (2020). The effects of gendered parenting on child development outcomes: A
systematic review. Clinical child and family psychology review, 23(4), 553-576.

Moss, P. (2002). Taking on, thinking about, and doing feminist research in geography.
Feminist geography in practice: Research and methods, 1-17.

Nederlands Jeugdinstituut. (n.d.). Wat is kansenongelijkheid in het onderwijs? https://www.
nji.nl/kansengelijkheid-in-het-onderwijs/wat-is-kansenongelijkheid-in-het-onderwijs

Nicksic, N. E., Salahuddin, M., Butte, N. F., & Hoelscher, D. M. (2018). Associations between
parent-perceived neighborhood safety and encouragement and child outdoor physical activity
among low-income children. Journal of Physical Activity and Health, 15(5), 317-324-.

O’Connor, D., McCormack, M., Robinson, C., & O’'Rourke, V. (2017). Boys and girls come
out to play: Gender differences in children’s play patterns. gth International Conference on
Education and New Learning Technologies.

Olazabal, M., & Pascual, U. (2016). Use of fuzzy cognitive maps to study urban resilience and
transformation. Environmental Innovation and Societal Transitions, 18, 18-40.

Olazabal, M., & Reckien, D. (2015). Fuzzy cognitive mapping: applications to urban
environmental decision-making. In Handbook of research methods and applications in
environmental studies (pp. 148-176). Edward Elgar Publishing.

Onderwijs. Onderzoeko1o. (n.d.-c). https://onderzoeko1o.nl/dashboard/onderzoeko1o/
onderwijs

Onderwijsraad. (2019, November 28). Wist u dat...? Retrieved from https://www.
onderwijsraad.nl/actueel/nieuws/2019/11/28 /wist-u-dat-4#:~:text=Dat%20gaat%20
over%20een%20redelijke,wettelijke%20maximumafstand%20van%2010%20kilometer

Oscilowicz, E., Honey-Rosés, J., Anguelovski, 1., Triguero-Mas, M., & Cole, H. (2020). Young
families and children in gentrifying neighbourhoods: how gentrification reshapes use and
perception of green play spaces. Local environment, 25(10), 765-786.

Overheid.nl. (n.d.). Beleidsregel ruimte voor ruimtelijke ontwikkeling provincie
Noord-Brabant 2022. Lokale Regelgeving. Retrieved January 27, 2025, from https://
lokaleregelgeving.overheid.nl/CVDR715833/1

Ozesmi, U., & Ozesmi, S. L. (2004). Ecological models based on people’s knowledge: a multi-
step fuzzy cognitive mapping approach. Ecological modelling, 176(1-2), 43-64.

Padial-Ruz, R., Puga-Gonzalez, M. E., Céspedes-Jiménez, A., & Cabello-Manrique, D. (2021).
Determining factors in the use of urban parks that influence the practice of physical activity in
children: a systematic review. International Journal of Environmental Research and Public
Health, 18(7), 3648.

Paechter, C., & Clark, S. (2007). Learning gender in primary school playgrounds: findings
from the Tomboy Identities Study. Pedagogy, Culture & Society, 15(3), 317-331.

Pascoe, C. (2017). A History of Playspaces. How to Grow a Playspace: Development and
Design, 13-20.

Pawlowski, C. S., Veitch, J., Andersen, H. B., & Ridgers, N. D. (2019). Designing activating
schoolyards: seen from the girls’ viewpoint. International journal of environmental research
and public health, 16(19), 3508.

101



102

Pluchinotta, I., Esposito, D., & Camarda, D. (2019). Fuzzy cognitive mapping to support multi-
agent decisions in development of urban policymaking. Sustainable Cities and Society, 46,
101402.

Porter, M. E. (1985). Competitive Advantage. New York, NY: The Free Press.

Presser, P., Reckien, D., Atun, F., Kloosterman, B., & Pfeffer, K. (2025). Technical Note|
How to engage children effectively in research on green schoolyard design? By adapting
interactive methodologies like Fuzzy Cognitive Mapping [Manuscript submitted for
publication]. ITC - PGM, University of Twente.

Prezza, M., Pilloni, S., Morabito, C., Sersante, C., Alparone, F. R., & Giuliani, M. V. (2001). The
influence of psychosocial and environmental factors on children’s independent mobility and
relationship to peer frequentation. Journal of community & applied social psychology, 11(6),
435-450.

Punch, S. (2002). Research with children: The same or different from research with adults?.
childhood, 9(3), 321-341.

Punch, S. (2002). Research with children: The same or different from research with adults?.
childhood, 9(3), 321-341.

Raney, M. A., Daniel, E., & Jack, N. (2023). Impact of urban schoolyard play zone diversity
and nature-based design features on unstructured recess play behaviors. Landscape and
urban planning, 230, 104632.

Raney, M. A, Daniel, E., & Jack, N. (2023). Impact of urban schoolyard play zone diversity
and nature-based design features on unstructured recess play behaviors. Landscape and
Urban Planning, 230, 104632.

Raney, M. A, Hendry, C. F., & Yee, S. A. (2019). Physical activity and social behaviors of urban
children in green playgrounds. American journal of preventive medicine, 56(4), 522-529.

Reimers, A. K., Schoeppe, S., Demetriou, Y., & Knapp, G. (2018). Physical activity and
outdoor play of children in public playgrounds—do gender and social environment matter?.
International journal of environmental research and public health, 15(7), 1356.

Reith, A., Balogh, P. 1., Szabo, K., Doma-Tarcsanyi, J., & Jakli, E. (2022, August). Role
of Urban Public Open Spaces Around Schools. In Fabos Conference on Landscape and
Greenway Planning (Vol. 7, No. 1). University of Massachusetts Amherst Libraries.

Rekenkamer Rotterdam. (2012, December). Onderzoeksopzet kindvriendelijke Wijken.
https://rekenkamer.rotterdam.nl/wp-content/uploads/2015/10/R.0.12.08-onderzoeksopzet-
kindvriendelijke-wijken-1.pdf

Rigolon, A., Derr, V., & Chawla, L. (2015). Green grounds for play and learning: An
intergenerational model for joint design and use of school and park systems. In Handbook on
green infrastructure (pp. 281-300). Edward Elgar Publishing.

Rogers, M. (2012). “They are there for you”: The importance of Neighbourhood friends to
Children’s well-being. Child indicators research, 5, 483-502.

Rogers, M. (2012). “They are there for you”: The importance of Neighbourhood friends to
Children’s well-being. Child indicators research, 5, 483-502.

Sandseter, E. B. H. (2009). Characteristics of risky play. Journal of Adventure Education &
Outdoor Learning, 9(1), 3-21.

Sandseter, E. B. H., & Kennair, L. E. O. (2011). Children’s risky play from an evolutionary
perspective: The anti-phobic effects of thrilling experiences. Evolutionary psychology, 9(2),

257-284.

Sandseter, E. B. H., Cordovil, R., Hagen, T. L., & Lopes, F. (2020). Barriers for outdoor play in
early childhood education and care (ECEC) institutions: Perception of risk in children’s play
among European parents and ECEC practitioners. Child Care in Practice, 26(2), 111-129.

Sandseter, E. B. H., Sando, O. J., & Kleppe, R. (2021). Associations between children’s risky
play and ECEC outdoor play spaces and materials. International journal of environmental
research and public health, 18(7), 3354-.

Schutte, S. (2023, August 28). Nick Laat je de provenierswijk zien!. Schieland Borsboom
NVM Makelaars. https://www.schielandborsboom.nl/provenierswijk-rotterdam/

Sekulova, F., & Ruiz Mallén, 1. (2024). The governance configurations of green schoolyards.
Environmental Science & Policy, 156, 103752.

Shaw, B., Bicket, M., Elliott, B., Fagan-Watson, B., Mocca, E., & Hillman, M. (2015). Children’s
independent mobility: an international comparison and recommendations for action.

Singer, D. G., Singer, J. L., D’Agnostino, H., & DeLong, R. (2009). Children’s Pastimes and
Play in Sixteen Nations: Is Free-Play Declining?. American journal of play, 1(3), 283-312.

Snow, D., Bundy, A., Tranter, P., Wyver, S., Naughton, G., Ragen, J., & Engelen, L. (2019).
Girls’ perspectives on the ideal school playground experience: An exploratory study of four
Australian primary schools. Children’s geographies, 17(2), 148-161.

Staat van de Stad - Mobiliteit - Rotterdam. Onderzoeko10. (n.d.-d). https://onderzoeko10.nl/
dashboard/staat-van-de-stad/mobiliteit

Stephenson, A. (1999). Opening up the outdoors: A case study of young children’s outdoor
experiences in one childcare centre.

Stevenson, K. T., Moore, R., Cosco, N., Floyd, M. F., Sullivan, W., Brink, L., ... & Zaplatosch, J.
(2020). A national research agenda supporting green schoolyard development and equitable
access to nature. Elem Sci Anth, 8(1), 406.

Sturges, Marion, Tonia Gray, Jaydene Barnes, and Amanda Lloyd. “Parents’ and caregivers’

perspectives on the benefits of a high-risk outdoor play space.” Journal of Outdoor and
Environmental Education 26, no. 3 (2023): 359-382.

103



SWOV (2019). Kinderen van 0-14 jaar. SWOV-factsheet, juli 2019. SWOV, Den Haag.
Tandon, P. S., Zhou, C., & Christakis, D. A. (2012). Frequency of parent-supervised outdoor
play of US preschool-aged children. Archives of pediatrics & adolescent medicine, 166(8),
707-712.

Tap, M. (2021, December 20). Spangen 25 Jaar Geleden: Elke Avond op de Barricaden.
Rijnmond. https://www.rijnmond.nl/nieuws/197627/spangen-25-jaar-geleden-elke-avond-
op-de-barricaden

The Guardian. (2018, July 4). What would the ultimate child-friendly city look like? Retrieved
from https://www.theguardian.com

Thorne, B. (1993). Gender play: Girls and boys in school. Rutgers University Press.

Tremblay, M. S., Barnes, J. D., Demchenko, I., Gonzalez, S. A., Brazo-Sayavera, J., Kalinowski,
J., Katzmarzyk, P. T., Manyanga, T., Reilly, J. J., Wong, S. H. S., & Aubert, S. (2022). Active
Healthy Kids Global Alliance Global Matrix 4.0—A Resource for Physical Activity Researchers.
Journal of Physical Activity and Health, 19(11), 693-699. Retrieved Jan 28, 2025, from
https://doi.org/10.1123/jpah.2022-0257

Tremblay, M. S., Gray, C., Babcock, S., Barnes, J., Bradstreet, C. C., Carr, D., ... & Brussoni,
M. (2015). Position statement on active outdoor play. International journal of environmental
research and public health, 12(6), 6475-6505.

Tsadiras, A., & Bassiliades, N. (2013). Using RuleML for Representing and Prolog for
Simulating Fuzzy Cognitive Maps. In Fuzzy Cognitive Maps for Applied Sciences and
Engineering: From Fundamentals to Extensions and Learning Algorithms (pp. 65-87).
Berlin, Heidelberg: Springer Berlin Heidelberg.

Unicef Nederland. (2023). Geef Meer Aandacht aan mentale gezondheid op school. UNICEF.
https://www.unicef.nl/nieuws/2023-05-19-geef-meer-aandacht-aan-mentale-gezondheid-op-
school

United Nations. (1989). Convention on the Rights of the Child. Treaty Series, 1577, 3.

Vaidianu, M. N., Adamescu, M. C., Wildenberg, M., & Tetelea, C. (2013). Understanding
public participation and perceptions of stakeholders for a better management in Danube
Delta Biosphere Reserve (Romania). In Fuzzy Cognitive Maps for Applied Sciences and
Engineering: From Fundamentals to Extensions and Learning Algorithms (pp. 355-374).
Berlin, Heidelberg: Springer Berlin Heidelberg.

Van Den Bogerd, N., & Maas, J. (2024). Development and testing of the green schoolyard
evaluation tool (GSET). Landscape and Urban Planning, 241, 104921.

Van den Bogerd, N., Hovinga, D., Hiemstra, J. A., & Maas, J. (2023). The Potential of Green
Schoolyards for Healthy Child Development: A Conceptual Framework. Forests, 14(4), 660.
Van den Bosch, H., & Donkers, H. (2021, September). De kindvriendelijke stad. Geografie.nl.
https://geografie.nl/artikel /de-kindvriendelijke-stad

104

Van Dijk-Wesselius, J. E., Maas, J., Hovinga, D., Van Vugt, M. V. D. B. A., & Van den Berg, A.
E. (2018). The impact of greening schoolyards on the appreciation, and physical, cognitive and
social-emotional well-being of schoolchildren: A prospective intervention study. Landscape
and urban planning, 180, 15-26.

Van Dijk-Wesselius, J. E., Van Den Berg, A. E., Maas, J., & Hovinga, D. (2020). Green
schoolyards as outdoor learning environments: Barriers and solutions as experienced by
primary school teachers. Frontiers in Psychology, 10, 2919.

Van Dijk-Wesselius, Janke E., Dieuwke Hovinga, Marit de Koning, Jolanda Maas, and
Agnes E. van den Berg. “Parental perspectives on green schoolyards: advantages outweigh
disadvantages, but willingness to help is limited.” Children’s Geographies 19, no. 2 (2021):
145-157.

Veitch, J., Bagley, S., Ball, K., & Salmon, J. (2006). Where do children usually play? A
qualitative study of parents’ perceptions of influences on children’s active free-play. Health &
place, 12(4), 383-393.

Visser, K., & Van Aalst, I. (2022). Neighbourhood factors in children’s outdoor play: A
systematic literature review. Tijdschrift voor economische en sociale geografie, 113(1), 80-95.

Visser, K., Van Aalst, 1., & Meijer, M. (2024). Creating environments for risky play:
Understanding the interplay between parents, play professionals and policymakers. Children
& Society, 38(6), 2071-2088.

Warren, S. (2020). Children’s Geographies. In SAGE Encyclopedia of Children and Childhood
Studies. Sage Publications Ltd.

Werk, inkomen en armoede. Onderzoeko10. (n.d.-e). https://onderzoeko10.nl/dashboard/
onderzoeko10/werk--inkomen-en-armoede

Wijkprofiel Rotterdam. Rotterdam. (n.d.-a). https://wijkprofiel.rotterdam.nl/nl/2020/
rotterdam/noord/provenierswijk

Wijkprofiel Rotterdam. Rotterdam. (n.d.-b). https://wijkprofiel.rotterdam.nl/nl/2024/
rotterdam/delfshaven/spangen

Wijtzes, A. L., Jansen, W., Bouthoorn, S. H., Pot, N., Hofman, A., Jaddoe, V. W., & Raat,
H. (2014). Social inequalities in young children’s sports participation and outdoor play.
International Journal of Behavioral Nutrition and Physical Activity, 11, 1-10.

Wildenberg, M., Bachhofer, M., Isak, K. G., & Skov, F. (2014). Use and evaluation of FCM as
a tool for long term socio ecological research. Fuzzy Cognitive Maps for Applied Sciences and
Engineering: From Fundamentals to Extensions and Learning Algorithms, 221-236.

Woolley, H., & Lowe, A. (2013). Exploring the relationship between design approach and play
value of outdoor play spaces. Landscape Research, 38(1), 53-74-.

Xirogiannis, G., Stefanou, J., & Glykas, M. (2004). A fuzzy cognitive map approach to support
urban design. Expert Systems with Applications, 26(2), 257-268.

105



BIBLIOGRAPHY
106

Yogman, M., Garner, A., Hutchinson, J., Hirsh-Pasek, K., Golinkoff, R. M., Baum, R., ... &
COMMITTEE ON PSYCHOSOCIAL ASPECTS OF CHILD AND FAMILY HEALTH. (2018).
The power of play: A pediatric role in enhancing development in young children. Pediatrics,

142(3).

Zamani, Z. (2016). ‘The woods is a more free space for children to be creative; their
imagination kind of sparks out there’: Exploring young children’s cognitive play opportunities
in natural, manufactured and mixed outdoor preschool zones. Journal of adventure education
and outdoor learning, 16(2), 172-189.

Zanjirchi, S. M., Shojaei, S., Sadrabadi, A. N., & Jalilian, N. (2020). Promotion of solar
energies usage in Iran: A scenario-based road map. Renewable Energy, 150, 278-292.
Zarei, M., Mohseni, F., & Sohrabi, P. (2024). Correlates of spatial structure variability in
Bushehr port-city: A comprehensive analysis using fuzzy cognitive mapping methodology. J.
Infrastruct. Policy Dev, 8, 8789.

Zhang, Z., Stevenson, K. T., & Martin, K. L. (2021). Exploring geographical, curricular, and
demographic factors of nature use by children in urban schoolyards in Raleigh, NC, USA.
Urban Forestry & Urban Greening, 65, 127323.

Zhang, Z., Stevenson, K. T., & Martin, K. L. (2022). Use of nature-based schoolyards predicts
students’ perceptions of schoolyards as places to support learning, play, and mental health.
Environmental Education Research, 28(9), 1271-1282.

107



108



